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ABSTRACT

Poor dietary habits - many of which influence fat consumption - are often in evidence during
adolescence and these constitute both an immediate and remote health risk.

To reduce the

incidence of cardiovascular risk-related behaviours in adulthood, some preventive dietary measures
should begin in childhood. The focus of this study was the measurement of behaviours consistent
with recommendations for a reduction in dietary fat consumption. The aim was to develop some
understanding of psycho-social determinants that may promote health-enhancing behaviours in
adolescence.

The sample was drawn from Year 10 students (aged 15 years) at Bulli High School. Sixty one
subjects (42 female, 19 male) participated in the study, approximately 50 percent indicating a familial
history of cardiovascular disease. Subjects completed a three-part questionnaire encompassing Food
Habits, Nutrition Attitude and Self-Efficacy measures. A Food Habits score, five dietary behaviour
scores, a Nutrition Attitude score and four nutrition attitude category scores as well as a mean efficacy
rating were calculated for each subject.

The results indicated an infrequent tendency for adolescents in this sample to adopt behaviours
consistent with reductions in dietary fat intake. The most frequent behaviour was the avoidance of fat
as seasoning, while the most infrequent was the replacement of high-fat ingredients or preparation
techniques with low-fat alternatives. Girls scored significantly higher (P= 0.005) on the nutrition
attitude category ‘Caring About Nutrition’ than did boys. A familial history of cardiovascular disease
negatively influenced females scores’ for this category (P= 0.0014) but positively influenced males’
score (P= 0.0101). Regression analysis confirmed that gender, familial history, nutrition attitudes and
perceived self-efficacy combined could predict the Food Habits score (P= 0.0128) and scores for two
of the dietary behaviours measured (Substitute P= 0.0059; Replace with Fruit/Vegetable P= 0.0035).

It was concluded that the availability and the acceptability of fat-modified foods are the factors
most likely to influence the dietary behaviours of this adolescent sample. The family environment is
therefore a significant influence on adolescent dietary behaviours. Attitudes and self-efficacy beliefs
do influence behaviour, therefore any intervention seeking to modify adolescent health behaviours
should also address these factors. There is an apparent need in adolescent nutrition education to
emphasise the role of nutrition in health as opposed to focusing on nutrients and disease, and to
target adolescent males more assiduously.

CHAPTER 1

INTRODUCTION

Cardiovascular disease (CVD) is the predominating cause of death and illness in Australia (Better
Health Commission, 1986). The associated social and economic costs dictate that a reduction in its
incidence should be a primary concern for health professionals. Reduced dietary fat consumption can
positively influence blood cholesterol levels and body weight, both of which influence CVD risk
(McMichael, 1989).

From a health educators’ perspective, convincing individuals to adopt such

behaviours can be difficult. A proposed solution is to target the young, prior to the development or
progression of atherosclerosis and before risk-related behaviours become habitually entrenched.

Adolescence is a period of rapid physical and psycho-social development. Interaction between
these factors influences dietary choices and habit formation, which in turn may impact on adult
nutritional status. Adolescence has been characterised by poor dietary habits, risk-taking behaviour
and non-recognition of the future health-related consequences of current actions (Hollund, 1991). As
a target group, adolescents represent a unique challenge to nutrition educators.

Further investigation of adolescent nutrition behaviours and the psycho-social factors
influencing those behaviours appears justified. This study examines three dimensions of adolescent
behaviour :
• food habits and dietary behaviours consistent with a reduction in dietary fat consumption;
• nutrition-related attitudes; and
• self-efficacy expectations with regard to food habits and dietary behaviours.

Two factors which may influence dietary behaviour in adolescence are examined - namely,
nutrition-related attitudes and perceived self-efficacy. Similar studies examining these factors have
shown that individuals who engage in health-enhancing behaviours are differentiated by their positive

attitudes toward the behavioural outcomes and their high self-efficacy beliefs (Contento and
Maksymowicz Murphy, 1990; Saunders and Rahilly, 1990; Waller and Carson Bates, 1992). Given that
adolescence is a period during which attitudes and beliefs are developed, this appears an appropriate
focus. The study also compares the behaviours, attitudes and perceived self-efficacy of adolescents
who have a familial history of CVD with those who do not, since the family environment is a significant
influence on the developing individual.

The primary aim of this study was to measure the incidence of behaviours consistent with
recommendations for a reduction in dietary fat intake in an adolescent sample. Which behaviours are
more frequently adopted ?

Are adolescents who engage in health-enhancing behaviours

differentiated from those who do not by their attitudes and beliefs ? The aim was to provide some
understanding of what it is nutrition educators need to engender so as to positively influence
adolescent behaviour. Conversely, factors which may serve as obstacles to effective education may
be identified.

1.1 Key Terms and Definitions

1. Food Habits and Dietary Behaviours
Gifft, et.al. (1972) define food habits as the “characteristic and repetitive acts” (p. 29) performed
by the individual in response to the need for physical nourishment as well as social and emotional
satisfaction. Food habits, once established, tend to control food-related behaviours which are in turn
learned experiences.

Fat-related dietary behaviour will be examined within the context of an anthropological model of
nutrition behaviour known as diet individuation. This is a generalised theory describing the process by
which significant dietary change occurs in populations with abundant and varied food supplies
(Jerome, 1976; cited in Kristal, et.al., 1990). Expansion and variation in the diet occurs through the
introduction of new foods into a non-core (or peripheral) diet. Preferred foods are then introduced
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into a core diet, resulting in its expansion and stabilisation. Food selection from the core diet reflects
behavioural patterns of inclusion, exclusion and replacement which together represent food habits.

Applying the model - in theory - to the selection of a low-fat diet, Kristal, et.al. (1990) described
four behavioural patterns : Exclusion (avoiding foods high in fat); Modification (altering core foods to
reduce their fat content); Substitution (using processed , low-fat versions of core foods); Replacement
(exchanging high-fat techniques/ingredients for low-fat alternatives). In practice, the development of a
Food Habits Questionnaire based upon the diet individuation model identified five dimensions to the
original dietary behaviour patterns described. The five dimensions to dietary behaviour are : Modify
Meat; Avoid Fat as Seasoning; Replace; Substitute; and Replace High Fat Foods with
Fruit/Vegetables.

The Food Habits Questionnaire prepared by Kristal, et.al. (1990) and used for this study does
not provide a quantitative estimate of dietary fat intake. Rather, it is a qualitative measure that examines
the dietary behaviour patterns associated with low-fat food habits. The results obtained from the Food
Habits Questionnaire are referred to in this study as the Food Habits score and the dietary behaviour
scores. The Food Habits score describes the general tendency of the subject to limit fat consumption
overall. The dietary behaviour scores refer specifically to each of the five dietary behaviour dimensions
(Modify Meat; Avoid Fat as Seasoning; Replace; Substitute; and Replace with Fruit/Vegetables)
thereby identifying how the subject limits fat consumption. The Food Habits score is derived from the
sum of the five dietary behaviour scores.

2. Nutrition Attitudes
Attitudes are not easily defined and Lemon (1973) suggests that their definition is determined
in part by the context in which they are measured. Nutrition-related attitudes are measured in this
study using the Nutrition Attitude Questionnaire prepared by Byrd-Bredbenner, et.al. (1984). As a
measure that employs a Likert scale, requiring subjects to indicate their feelings toward a set of
nutrition-related statements, it defines attitudes unidimensionally.

That is, the attitude is simply
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defined as a general positive or negative feeling with regard to that particular statement/issue
(Hewstone, et.al., 1988).

Each statement presented in the Nutrition Attitude Questionnaire is related to one of four
nutrition attitude categories : Caring About Nutrition; Eating New Foods; Nutrition Affects Health; and
Learning About Nutrition. The results obtained from the questionnaire are referred to in this study as
the Nutrition Attitude score and the nutrition attitude category scores. The Nutrition Attitude score
represents the general positive or negative feeling toward nutrition as a whole. The nutrition attitude
category scores describe the subjects’ positive or negative feelings toward each nutrition attitude
category (Caring About Nutrition; Eating New Foods; Nutrition Affects Health; and Learning About
Nutrition). The Nutrition Attitude score is derived from the sum of the four nutrition attitude category
scores.

3. Self-Efficacy
The belief that a given behaviour produces specific outcomes (outcome expectation) is
differentiated from the individuals’ belief in their ability to execute that behaviour in a given situation
(efficacy expectation). Bandura (1977) defines efficacy expectation as “the conviction that one can
successfully execute the behaviour required to produce the outcomes” (p.193).

High outcome expectations may be insufficient to promote behaviour if the individual
possesses low self-efficacy. Believing that a diet low in fat yields health benefits does not necessarily
mean that the individual will select a low-fat diet. This study examines the relationship between
subjects’ perceived self-efficacy and their actual dietary fat-related behaviours. Perceived self-efficacy
is measured using the Self-Efficacy Questionnaire prepared by Sallis, et.al. (1985).

The result

obtained from this questionnaire is referred to as the Self-Efficacy score, which is in turn translated into
an efficacy rating. This rating simply enables one to describe the Self-Efficacy score qualitatively in
terms of very low, poor, good or very high self-efficacy.
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1.2

Aims and Objectives of the Study

It is not the intention of this study to quantify the dietary fat intake of an adolescent sample.
Rather, the aim is to develop some understanding of the types of choices being made, and the
possible basis for these choices. Enhanced understanding of factors influencing adolescent food
selection may assist health educators to develop appropriate nutrition education programs for this
target group.

The objectives of the study are :

1. To measure certain food habits and dietary behaviours which contribute to the dietary fat
consumption of an adolescent sample from Bulli High School, aged 15-16 years.

2. To compare the scores for certain food habits, nutrition-related attitudes and perceived self
efficacy of adolescent males with those of adolescent females.

3. To compare the scores for certain food habits, nutrition-related attitudes and perceived self
efficacy of adolescents with a familial history of CVD with those of adolescents who have no
such history.

4. To test whether nutrition-related attitudes and perceived self-efficacy are predictive of
certain fat-related food habits and dietary behaviours.

5. To test the relationship between certain dietary behaviours and the subjects’ perceived
self-efficacy with regard to those same dietary behaviours.

5

1.3 Research Questions

Six research questions derived from the study objectives were posed :

• Is there a significant difference between the actual Food Habits score and dietary behaviour
scores of adolescent males and those of adolescent females ?

• Is there a significant difference between the actual Food Habits score and dietary behaviour
scores of adolescents who have a familial history of CVD and those of adolescents who do
not ?

• Do gender and familial history of CVD, either independently or combined, significantly
influence the actual scores of adolescents on the Nutrition Attitude Questionnaire ?

• Do gender and familial history of CVD, either independently or combined, significantly
influence the actual scores of adolescents on the Self-Efficacy Questionnaire ?

• Can gender, familial history of CVD and subjects’ actual scores for the Nutrition
Attitude Questionnaire and the Self-Efficacy Questionnaire, either independently or
combined, predict Food Habits score and dietary behaviour scores ?

• Is there a correlation between subjects’ raw scores for certain items in the Food Habits
Questionnaire and their raw scores for the corresponding items in the Self-Efficacy
Questionnaire ?
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CHAPTER 2

LITERATURE REVIEW

2.1 Cardiovascular Disease as a Public Health Issue

As a leading cause of mortality and morbidity in Australia (Better Health Commission, 1986) the
aetiology of cardiovascular disease (CVD) is of significant interest to health educators. The incidence
of chronic disease such as CVD is dependent upon the interaction between numerous genetic,
environmental and behavioural factors.

The Surgeon General’s report on nutrition and health

concluded that the risk of chronic disease could be significantly reduced through improvements in diet
alone (Nestle, 1989).

Evidence of an overall decline in CVD mortality rates in Australia over the last decade has been
attributed in part to a reduction in the prevalence of associated risk factors (McMichael, 1989), several
of which are influenced by diet (eg. hypercholesterolaemia, obesity, hypertension and diabetes).
Despite the national decline in CVD mortality and associated risk factors, this decline l^as been minimal
among lower socioeconomic groups where the prevalence of risk factors remains elevated (Better
Health Commission, 1986). It is in the interests of public health to continue to promote a decline.

The effect of dietary intervention on subsequent levels of CVD risk remains difficult to measure
and validate (Mc Michael, 1989).

While the multi-dimensional nature of CVD aetiology was

acknowledged, the Surgeon General concluded that enough evidence exists to warrant a focus on
diet as a preventative health measure (Nestle,1989). The individual may remain asymptomatic until the
onset of a critical event, however the disease process generally has a long latent period and its
manifestation is often the result of poor dietary habits established early in life. It was recommended
that a reduction in dietary fat intake should be the priority when promoting dietary change considering
its strong and consistent relationship to blood cholesterol levels, which in turn influence CVD risk.

2.2 Targeting Youth in the Prevention of Cardiovascular Disease

From a health promotion perspective, a reduction in the incidence of risk related behaviours
(such as excessive dietary fat consumption) may be easier to achieve and possibly more efficacious if it
occurs prior to their becoming habitually entrenched. Evidence of CVD risk factors in children has led
to the suggestion that preventive health measures to lower CVD risk should begin in childhood (WHO,
1986). Studies indicate that in populations with a low incidence of CVD among adults, the cholesterol
levels of both children and adults is lower than that of populations with higher rates of CVD (American
Academy of Pediatrics, 1986). The intake of dietary cholesterol and saturated fat was also found to be
lower.

Australian risk factor prevalence studies suggest that the cholesterol levels of children in this
country (aged 5 - 1 8 years) are significantly higher than WHO recommendations (Better Health
Commission, 1986). Thirty percent of adolescent subjects have been identified as overweight or
obese and nine percent as hypercholesterolaemic (Simons, et.al., 1982). One in four adolescents
present with at least one established coronary risk factor (Tienboon, et.al., 1992).

Boulton (1980) suggests it is impossible to quantify the relationship between risk factors in
childhood and subsequent CVD risk. It is clear that while a critical event may occur at a much later
stage, atherosclerosis is becoming established in an increasing proportion of the population aged 20
30 years. The onset of atherosclerosis (as indicated by the development of raised plaques) occurs
from the end of adolescence (Truswell and Darnton-Hill,1981). It is therefore advisable to moderate
saturated fat consumption at this time and encourage the development of dietary habits consistent
with risk factor reduction (Court, 1988).

The possible detrimental effects of over-zealous implementation of low-fat recommendations in
childhood is the issue of scientific debate (Walter, et.al., 1988). Severe restriction of dietary fat intake
is not being advocated (American Academy of Pediatrics, 1986). Rather, recommendations similar to
those for the adult population (30-35 per cent of total energy from fat) are proposed.
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2.3 Defining Adolescence

There are inherent difficulties in defining ‘adolescence’ due to the disparities between the
growth and maturation rates of boys compared to that of girls. Some suggest it is inappropriate to
define adolescence within specific chronological parameters (Jessor, 1984). The period referred to as
‘adolescence’ encompasses not only physical and sexual maturation but also psycho-social
development (Williams and Worthington-Roberts, 1988). As such, the time of onset and the rates at
which individuals mature will differ significantly. Truswell and Darnton-Hill (1981) suggest that only
between the ages of 15 and 17 can both males and females be comparably described as
‘adolescents’. If one intends to compare and contrast the nutrition behaviours of adolescent males
with that of females, this appears to be the most appropriate age group within which to do so.

2.4 Nutrition-Related Behaviours During Adolescence

The presence of risk factors in adolescence has been correlated with risk-related behaviours
such as poor dietary habits (Adeyanju, 1990). Examination of nutrition-related behaviours during
adolescence can help explain why risk factors may arise. The velocity of linear and body cell mass
growth during adolescence is unequalled by any other extra-uterine period (Williams and WorthingtonRoberts, 1988). This accelerated growth rate increases nutritional requirements, especially that of
energy and protein. It is therefore a critical period of development and nutritional need.

Adolescent food habits have been characterised by irregular and unconventional eating
patterns, the tendency to skip meals, and a high consumption of energy-dense snack and take-away
foods (Truswell and Darnton-Hill, 1981; Crawford and Selwood, 1983). As the adolescent seeks
independence and consumes more meals away from home the likelihood of access to foods of poor
nutritional value is increased (Hollund, 1991). Some research suggests that taste sensations in
adolescence promote distinct likes and dislikes and a preference for high-fat and carbohydratecontaining foods (Court, 1988).
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According to the National Dietary Survey of School Children, Australian boys (between the ages
of 12 and 15 years) consume more fat and cholesterol than girls of the same age, and there is an
apparent increase in this cholesterol intake with age (English, et.al., 1989). The relative contribution of
different food groups to total fat intake is similar for both sexes with milk and milk products, meat and fat
spreads the top three contributors. This mirrors the relative contribution of different foods to fat
consumption in the Australian diet (Wahlqvist, 1984).

These same foods (dairy, meat and fats) are often targeted by adolescent dieters in their
attempts to lose weight. According to a Sydney study investigating the incidence of weight reduction
diets in an adolescent sample, up to 50 percent of adolescent females are attempting to lose weight at
any given time (O’Dea, 1992). These dieters frequently skip meals and restrict or eliminate animal
protein such as meat, poultry, fish and milk from the diet. A preoccupation with body weight may place
adolescent females at nutritional risk as the exclusion of such foods influences in particular their iron
and calcium intakes (English, et.al., 1989). It appears that an understanding of how to modify foods so
as to reduce their fat content yet still enable their inclusion in the diet is required.

Poor nutrition behaviours during adolescence cannot be dismissed as a transitory fad. A
longitudinal study tracking females from birth to their mid-thirties indicated that the dietary behaviours
established between early and late adolescence persist into adulthood (Valadian, et.al., 1981). The
basic structure of adult food habits is established during adolescence. A high dietary fat intake during
adolescence poses an immediate health risk by contributing to obesity and the atherosclerotic
process. It also has remote implications with regard to the establishment of risk-related behavioural
patterns which may persist into adulthood, thereby consolidating CVD risk (Jessor, 1984).
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2.5 Understanding Adolescent Health Behaviours

What is the likelihood that adolescents perceive CVD as a risk, or regard eating as a healthoriented behaviour ? Some adolescent populations exhibit poor nutritional knowledge, especially with
regard to the dietary sources of fat and cholesterol (Crawford and Selwood, 1983; Worsley, et.al.,
1990). While adolescent girls often possess superior nutrition knowledge to that of boys (Simons,
et.al.,1982; Worsley, et.al., 1990) this has not guaranteed better nutritional choices.

Is the problem an inadequate supply of information or an inability to motivate the adolescent to
regard that information as pertinent to them and therefore use it accordingly ? The knowledge of
adolescents typically relates to general nutrition issues discussed in the media rather than the
specifics of nutrient and disease relationships (Crawford and Selwood, 1983; Worsley, et.al., 1990).
Food producers and advertisers assiduously target adolescents, successfully promoting foods of
limited nutritional value but of significant appeal to adolescents (Morton, 1990). In her review of
television advertising, Morton (1990) found that food advertising which incorporates nutrition
messages and advice is targeted toward the adult audience and not the adolescent.

Consumption of a low-fat diet (especially one low in saturated fat) is considered the third most
important dietary guideline for Australians (DAA, 1992).

Nutrition educators have promoted

recommendations for a reduction in fat consumption but whether this has penetrated the adolescent
audience - given that it has not specifically targeted them - is unknown. Adolescents reportedly do not
readily adopt nutrition recommendations however the evidence for this is limited (Court, 1988). An
examination of the incidence of behaviours consistent with recommendations for a reduction in dietary
fat consumption would be of value to the understanding of adolescent food habits.

Since a multitude of factors mediate nutrition behaviour, CVD risk cannot be adequately
explained within the context of a medical model wherein a ‘cause and cure’ can be easily identified
(McMichael, 1989). Having identified the presence of risk factors in adolescence and the nutrition
behaviours influencing these, it is necessary to address the antecedents to such behaviours.

3 0009 03100 9439

M o r b id ity and M o r t a lit y
(Heart attack and stroke)

Physio logica

R isk Factors

(Abnormal blood lipids, hypertension,
effects of cigarette smoking)

Genetic and Behavioural R isk Factors
(Family history, dietary habits,
cigarette smoking, physical inactivity,
overconsumption, alcohol use)

A
Psychosocial R isk Factors
(Environmental, individual and
cognitive, related behavioural factors)

Figure 2.1

A c a u s a l m o d e l o f ris k fa c to rs fo r c a rd io v a s c u la r d is e a s e

(Perry, et.al., 1990, Figure 2, p 408)

The health beliefs of adolescents are integrated with their cognitive development and the
perception (or lack there-of) of their susceptibility to disease. While the same is true of most people,
one encounters major developmental stages during adolescence associated with assuming greater
responsibility for ones own welfare (Soloman, 1987). Eliciting changes in adolescent risk-related
nutrition behaviours requires changes in the psychosocial determinants of those behaviours (Perry,
et.al., 1988).
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2.6 The Influence of Nutrition-Related Attitudes on Behaviour

Amos, et.al. (1989) suggest that adolescents will only incorporate nutrition messages into their
daily lives if they are able to relate it to their own situation and personal needs. There are inherent
difficulties in attempting to modify eating habits through education programs which only highlight the
nutritional value of food (Larson-Brown, 1983).

Individuals value behavioural outcomes differently and physical health is but one outcome
associated with eating behaviours (Eiser, et.al., 1989). The immediate gratification associated with the
consumption of high-fat foods may be a stronger influence on adolescent behaviour than the long
term risk of CVD. In a study examining the food choices of older adolescents, Eden (1991) found that
liking or food preference was a significant mediator of the individuals’ beliefs and values attributed to
food. An understanding of adolescent nutrition behaviours requires investigation of the attributes and
attitudes to nutrition and health exhibited during adolescence.

As the period during which many attitudes and beliefs are developed or consolidated,
adolescence is an appropriate time to study nutrition-related attitudes (Jessor, 1984). Attitudes
toward nutrition

may relate to beliefs regarding the relationship between nutrition and health,

perceptions of control over food intake, interest in knowing more about nutrition (Byrd-Bredbenner,
et.al., 1984) and a myriad of other factors which may be independent or correlated. In the context of
Figure 2.1, attitudes may serve as a cognitively-based source of motivation responsible for the
initiation and persistence of behaviours (Bandura, 1977).

Individuals who have had experiences with serious disease (either themselves or family
members) have been found to have a poor belief regarding control over their own health (Lau, 1982).
The presence of risk factors in adolescents has been strongly correlated with parental risk factor
status. A familial history of CVD increases the likelihood of above normal cholesterol levels in the
adolescent four-fold (Tienboon, et.al., 1992). It is difficult to differentiate between the influence of
environmental and genetic factors on behaviour and health outcomes. Mitchell, et.al. (1987) suggest
that family environment impacts more significantly on nutrition-related attitudes than actual behaviour.

An investigation of the influence of a familial history of CVD on nutrition-related attitudes in
adolescence would therefore be of interest.

Girls have been repeatedly shown to possess more positive attitudes toward nutrition than boys
(Simons, et.al., 1982; Crawford and Selwood, 1983; Cohen, et.al., 1990). Gender differences with
respect to access to nutrition information and subsequently nutrition knowledge have been
demonstrated. While the majority of girls have at some time participated in school-based nutrition
education, a much smaller proportion of males (approximately 50 percent) do so (Crawford and
Selwood, 1983). According to these researchers, boys had a greater interest in the food sources of
nutrients and their function than did girls, who were more interested in general concepts of nutrition
and health, or specifics such as dieting and weight loss.

Confining nutrition education to a home economics curriculum may adversely impact on the
nutrition-related attitudes of boys, since they do not traditionally undertake that subject.

Nor are they

encouraged to do so, the connotation being that it is of little academic merit (Banks, 1992). In a joint
study by the N.S.W Department of School Education and the N.S.W Employers’ Education
Consortium, home economics was ranked by employers as the least important area of curricula studies
in secondary schools (Boyd, 1992). Comparison of the nutrition-related attitudes of boys and girls,
specifically with regard to their attitudes toward nutrition education appears warranted.

The relationship between attitudes and behaviour is not simple. Saunders and Rahilly (1990)
demonstrated that attitudes toward the behaviour were predictive of the intention of adults to reduce
their consumption of dietary fat. As is often the case with health-related knowledge, positive healthrelated attitudes do not necessarily translate into behaviour.

In a study monitoring the health

behaviours and attitudes of an adolescent sample judged to be at risk of CVD, Adeyanju and Creswell
(1987) found

many subjects exhibited positive health attitudes yet persisted with risk-related

behaviours. In contrast, Hollis, et.al. (1986) demonstrated a direct relationship between risk factor
status and positive health attitudes. Scores on an attitude scale measuring health consciousness
were positively correlated with high density lipoprotein levels in men, and negatively correlated with
triglyceride levels in women and low density lipoprotein levels in men.

It seems that while nutrition attitudes may influence behaviour they are not entirely predictive of
behaviour. Similarly, nutrition attitudes are reportedly influenced by the individuals’ knowledge (Hollis,
et.al., 1986) but they may also mediate the acquisition of such knowledge (Boren, et.al., 1983). A
British study examining the relationship between nutrition knowledge, attitudes and behaviour found
that attitudes were a good predictor of the consumption of a number of high-fat foods whereas
nutrition knowledge was unrelated to the consumption of such foods (Shepard and Stockley, 1987).

According to Perry, et.al.

(1988), school health education has been too ‘academic’ in its

orientation, focusing solely on enhancing health-related knowledge with little evidence that this was
eliciting concomitant changes in behaviour.

Scare tactics employed to deter adolescent risk

behaviours have been of limited value where perceived risk and efficacy expectations have not been
cultivated (Deans, et.al., 1987). Apparent discrepancies between attitudes and behaviour may relate
to the individual’s perception of their ability to engage in health behaviours (Eiser, et.al., 1989).
Perceived difficulty may be one of the most significant factors governing the initiation and
maintenance of health enhancing behaviours (Sennott- Miller and Miller, 1987).

2.7 Social Learning Theory and the Concept of Self-Efficacy

To believe a given behaviour will produce specific outcomes (outcome expectation) is of little or
no benefit to the individual if they doubt their ability to execute that behaviour (efficacy expectation)
(Bandura, 1977). Many of the nutrition education programs which have been shown to positively
influence adolescent nutrition behaviours have been based upon Social Learning Theory (SLT) and
focused upon the cultivation of both outcome and efficacy expectations (Carmody, et.al., 1986; Perry,
et.al., 1990; Hollund, 1991).

It is sometimes necessary to borrow theories from other disciplines if they provide a framework
for nutrition education research and relate well to the explanation of nutrition behaviours (Achterberg,
et.al., 1985).

SLT emphasises the fact that the individual and their environment are reciprocal

determinants of each other (Bandura, 1984). Bandura contends that neither personality factors, past

experiences or the environment are sole determinants of behaviour. As a basis for nutrition education
that is behaviourally oriented, SLT emphasises the importance of cognitive, interpersonal and
environmental influences on learning (Carmody, et.al., 1986). These same factors were highlighted in
Figure 2.1 as influencing the remote psychosocial risk factors for CVD.

EFFICACY

OUTCOME

EXPECTATIONS

EXPECTATIONS

A. MAGNITUDE
B. GENERALITY
C. STRENGTH

_T_
OUTCOME
VALUE

Figure 2.2

T h e s e lf-e ffic a c y m o d e l

(Desmond and Price, 1988, Figure 1, p 13)

The magnitude, generality and strength of efficacy expectations are variable, as are their
influences on behaviour (Desmond and Price, 1988). Magnitude refers to the perceived difficulty of
the task. Generality refers to whether the efficacy expectations are applicable only to a specific
behaviour or in a wider context. Strength refers to the conviction of the individual that they can
perform the behaviour. Sennott-Miller and Miller (1987) found when the perceived difficulty of a
behaviour increases from low to moderate (ie. when the magnitude increases), the likelihood of
performing that behaviour decreases significantly. That is, there is a negative relationship between

perceived difficulty and likelihood. A childs’ perception of the degree of control that they possess can
significantly influence their health-related behaviours (Hunter, et.al., 1990).

Self-efficacy in a given situation indicates the likelihood (given sufficient incentive) that the
behaviour will be performed. It may be regarded as a predictive index (Lawrance & McLeroy, 1986) a
fact demonstrated consistently across a range of health applications including nutrition-related
behaviour (Rakowski, et.al., 1991). Self-efficacy has been shown to be a better predictor of eating
behaviour than health knowledge, social influences or demographic factors (Slater, 1989).

Dietary fat intake has been negatively correlated with the individuals’ self-efficacy regarding the
appropriate selection of low-fat foods (Shannon, et.al., 1990). In the North Coast Cholesterol Check
Campaign, self-efficacy was used as a predictor of change in a community-based intervention (van
Beurden, et.al., 1991). A high self-efficacy at initial screening relating to subjects’ perceived ability to
modify fat intake was found to be a good predictor of decreased serum cholesterol at retest.

Attitudes are not unrelated to the self-efficacy concept. The attitude that nutrition is important
has been directly related to self-efficacy beliefs (Matheson, et.al., 1991). An individuals’ beliefs
regarding behavioural consequences and the value they place on these outcomes influences their
attitudes toward that behaviour (Ajzen and Fishbein, 1980). As such, attitudes may serve as a source
of incentive for the individual to enact a given behaviour.

In terms of SLT it may be said that attitudes and outcome expectations are closely related. The
two concepts can therefore be productively combined, which is an important issue when conducting
theory-driven research (Achterberg, et.al., 1985). In a study by de Vries, et.al. (1988) examining
adolescent smoking behaviour they concluded that attitudes and subjective norms significantly
predict the intention not to smoke, but perceived self-efficacy may reflect the actual control over
behaviour and the degree of resistance exhibited by adolescents.
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2.8

The Behavioural Study of Dietary Habits

It was stated previously that it is of interest to examine the incidence of behaviours consistent
with recommendations for a reduction in dietary fat consumption among adolescents. This suggests a
need to measure general dietary behaviours as opposed to quantifying nutrient intakes. No single
method of dietary assessment is satisfactory in all settings. The selection of dietary methodology
should be based upon the nature of the study population, the resources available to conduct the
research and the intended use of the data (Zulkifli and Yu, 1992).

The consumption of individual foods has little impact on CVD risk (Connor, et.al., 1992). Rather
it is the patterns of consumption and food combinations that are of greater significance (Nicklas, et.al.,
1989). The dietary intake of adolescents has been quantified in national studies (English, et.al.,
1989) and it is not the intention of this study to replicate such data on a smaller scale. If the goal is to
determine whether adolescents have adopted recommendations for a reduction in dietary fat
consumption then one must somehow measure the behavioural patterns which influence fat
consumption. Traditional methods of dietary assessment (food record, 24 - hour recall and diet
histories) assess nutrient intake not behavioural trends and are of little value to this study.

The food frequency questionnaire can be used to describe dietary patterns and food habits
(Zulkifli and Yu, 1992). The advantages of this method of dietary assessment include a relatively low
respondent burden, inexpensive data collection and standardised results (Horwath, 1990). Given the
nature of the target group and the scope of this project, such factors are significant.

However

Baghurst (1992) suggests that food frequency questionnaires are of greater value for use on a large
scale where the desire is to assess mean intakes or classify individuals according to percentile
categories.

They are also highly population specific.

Semi-quantitative food frequency

questionnaires can describe patterns of intake (Briefel, et.al., 1992) but the development of one
specific to Australian adolescents and which describes patterns of behaviour influencing dietary fat
consumption would be a methodological study unto itself.
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A short questionnaire identifying patterns of behaviour consistent with the implementation of
recommendations for a reduction in dietary fat consumption is required. Such tools based upon
behavioural assessment of fat consumption have been developed (Kristal, et.al.,1990; Connor, et.al.,
1992). The Food Habits Questionnaire of Kristal, et.al. (1990) examines food habits as they are
influenced by four dietary behaviour patterns (exclusion, avoidance, replacement and modification).

The behaviours examined relate specifically to the three food groups (fats/oils, dairy products
and meat/fish/poultry) that contribute approximately 90 percent of the fat intake of Australians
(Wahlqvist, 1984). It is changes in the consumption of these core foods which influence fat intake
most significantly (Gorbach, et.al., 1990). The questionnaire items correspond to five dimensions of
dietary behaviour. The minimum number of items required for the reliable measurement of each
dimension is included on the questionnaire.

The scores for these dietary behaviour dimensions have been correlated with estimates of fat
intake from food frequencies and food records (Kristal, et.al., 1990). The dietary behaviour scores
remained statistically significant when regressed to predict average percentage of calories from fat,
therefore they do measure different dimensions of dietary fat behaviour related to the selection of
diets low in fat. A subsequent study of the long-term maintenance of a low-fat diet supported the
durability of the dietary behaviour dimensions as an explanation for fat-related food habits (Kristal,
et.al., 1992).

Where quantified intakes are not required, a behavioural approach to dietary assessment can be
reliable and valid. The questionnaire has the advantage of not relying upon the respondents’ ability to
estimate portion size, and ethnic interpretations regarding core foods can be applied.

It is

acknowledged that the Food Habits Questionnaire of Kristal, et.al. (1990) was validated using a
different population group to that of the current study. The influence of this fact on the ability to
extrapolate results will be addressed in the discussion. However for the examination of behavioural
dietary patterns relating specifically to fat intake and based upon core food use it appears most useful
in the context of this study.
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2.9 Measuring Nutrition-Related Attitudes

Due to the inherent difficulties in defining attitudes it can also be difficult to satisfactorily
measure attitudes (Lemon, 1973). Any tool purporting to measure nutrition-related attitudes should
do so independently of nutrition-related knowledge. Boren, et.al. (1983) also suggest that the tool
should be free of gender bias, be psychometrically sound, valid and reliable.

Byrd-Bredbenner, et.al.

(1984) designed a Nutrition Attitude Questionnaire specifically for

adolescents. It was written to reflect four a priori constructs : I care about nutrition; I like to eat new
foods; I believe nutrition affects health; and I am interested in learning about nutrition. Factor analysis
confirmed that each a priori construct/category was unidimensional. Therefore each item in the
Nutrition Attitude Questionnaire is related to only one of these four nutrition attitude categories. While
this questionnaire does not relate specifically to dietary fat consumption, it was designed for use with
adolescents. It is therefore considered preferable for use in this study than other nutrition attitude
questionnaires in existence which are fat-specific (eg. Hollis, et.al., 1986). It is also independent of
nutrition-related knowledge and free of gender bias.

The four a priori constructs examined by this questionnaire are of great value to this study.
Health consciousness is examined by two of the categories (Caring About Nutrition; Nutrition Affects
Health), attitudes which Hollis, et.al. (1986) found were associated with greater adherence to dietary
recommendations.

These categories will address the question of whether adolescents perceive

nutrition as a health oriented behaviour. The adolescents’ interest in nutrition education (Learning
About Nutrition) is also examined.

This is of particular value given the apparent reluctance of

adolescents to undertake or utilise nutrition education as discussed previously.

20

2.10 Measuring Perceived Self-Efficacy

Self-efficacy beliefs may have high generality. For example efficacy expectations related to
limiting dietary fat consumption may translate to the performance of other health-enhancing dietary
behaviours.

However as a behaviour-specific concept, Bandura (1982) argues that self-efficacy

expectations should be measured in relation to specific behaviours. In terms of this study it would be
preferable to use a self-efficacy measure which related specifically to behaviours influencing dietary fat
intake rather than a generalised nutrition-related measure. Several questionnaires examining dietrelated self-efficacy exist (Slater, 1989) but few relate specifically to dietary fat consumption.

Sallis, et.al. (1985) developed a Self-Efficacy Questionnaire for health-related diet behaviours
which is specific in its focus. Scores for the diet-related section of the questionnaire were strongly
related to having made dietary modifications, especially the component pertaining to fat consumption.
The fat-related component of the questionnaire was one of four sub-components which were
identified as reflecting separate and coherent clusters of dietary behaviours enabling their
independent use (Sallis, et.al., 1985). Therefore the component relating to a reduction in dietary fat
intake will be used for this study.

Perceived self-efficacy is improved through practice and is thus likely to be higher in individuals
who have successfully initiated and maintained a given behaviour (Rakowski, et.al., 1991). An
individual’s perception of outcome expectations and their efficacy expectations with regard to that
same behaviour have been correlated with healthy lifestyle practices (Waller & Carson Bates,1992). If
the intention is to correlate dietary behaviours with self-efficacy beliefs then it stands to reason that the
dietary measure and the self-efficacy measure should address the same/similar behaviours.

In selecting this Self-Efficacy Questionnaire, it is acknowledged that it has not been validated in
prospective studies or with different population groups (Sallis, et.al., 1985). The questionnaire should
be pilot tested with an adolescent group to ensure there are no problems with regard to
comprehension. The measure may be regarded as a useful tool for the understanding of healthrelated dietary behaviours but its limitations will be recognised when drawing conclusions.
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2.11 Defining the Area of Research

Many of the nutrition-related behaviours of adolescents place them at risk of CVD in later life.
The restriction of dietary fat consumption is one preventive health measure known to positively
influence CVD risk factors.

Interventions based upon Social Learning Theory have successfully

influenced adolescent health behaviours. It seems logical to use this as a theoretical framework within
which to study adolescent dietary behaviours. Attitudes toward nutrition are related to knowledge
acquisition, behaviour and self-efficacy beliefs and should therefore also be addressed when trying to
understand behaviour.

A need to compare the behaviours, attitudes and self-efficacy beliefs of males and females is
indicated. The research should be conducted among adolescents who are between the ages of 15
and 17 since this is the age bracket within which it was suggested valid gender-based comparisons
could be made. An examination of the influence of a familial history of CVD on these three factors is
also indicated.

The study will measure the fat-related dietary behaviours, nutrition-related attitudes and dietrelated self-efficacy perceptions of an adolescent sample. The aim is to identify possible psycho-social
factors that may differentiate adolescents who perform health enhancing dietary behaviours from
those who do not, so as to provide some indication of how that might be targeted in nutrition
education.
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CHAPTER 3

MATERIALS AND METHOD

3.1 Sampling
Permission was granted by the principal of Woonona High School to conduct a pilot study at that
school to test the research instruments. The sample was drawn from Year 10 Education for Living
classes. Three volunteers from each of the five classes (graded according to mathematics ability) were
sought to ensure a cross-section of learning capabilities. Nine students responded. Each of the five
classes and both males and females were represented in the pilot study.

The main study was conducted at Bulli High School. All students enrolled in Year 10 (aged 15 16 years) and present on the day of recruitment were eligible to participate. As many students as
agreed to participate were admitted to the study.

3.2 Research Strategy
Permission to conduct the study at Bulli High School was granted by the University of
Wollongong Human Experimentation Ethics Committee and the principal of the school (refer
Appendix 1). A cross-sectional study design was employed. Year 10 students were briefed by the
researcher at a form assembly regarding the purpose of the study, their proposed role and the
requirements for participation. No payment incentive was offered, nor was involvement in any way
related to educational assessment. The study was to be conducted during school hours but outside
of class times. Students were free to withdraw from the study at any time.

23

All students present at the assembly were given a cover letter and consent form detailing the
purpose of the study and its protocol for the benefit of parents (refer Appendix 2). Free consent from
both the student and a parent/guardian had to be obtained in writing before students were permitted
to participate in the study. Students wishing to participate were asked to attend at lunchtime on the
day of their choice, selecting from three alternative dates offered within the same week. Any student
who attended without a signed consent form was asked to return, with the form, on an alternative day.
Reminder notices regarding the study were placed in the school’s daily bulletin.

A single, three-part questionnaire comprising the Food Habits Questionnaire (Kristal, et.al.,
1990), the Nutrition Attitude Questionnaire (Byrd-Bredbenner, et.al., 1984) and the Self-Efficacy
Questionnaire (Sallis, et.al., 1988) was administered to all subjects (refer Appendix 3). The only
modifications made to the content of questionnaires was to substitute Australian product names for
their American counterparts. The instructions for the Food Habits Questionnaire were re-worded
more appropriately for adolescents.

Additional demographic data sought included age, sex and familial history of CVD. A Likert scale
response format was used for all questions. Anonymity was assured as no subjects’ names were
recorded and questionnaires were numerically coded. It was requested that subjects complete the
questionnaire independently. The researcher was present at all times to clarify issues as needed.
Data collection was completed within one week of recruitment.
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3.3 Data Analysis
1. Food Habits Questionnaire
For each subject, a Food Habits score and mean scores for each of the five dietary behaviour
dimensions (Modify Meat; Avoid Fat as Seasoning; Replace; Substitute; and Replace with
Fruit/Vegetable) were calculated. The analysis procedure was the same as that described by Kristal,
et.al. (1990) in the validation study using the Food Habits Questionnaire.

Scores recorded for items within each dietary behaviour dimension were totalled, then divided
by the number of items in that dimension to obtain a mean score. The scores of negatively worded
items (Questions 11 and 14) were reversed prior to calculating the mean. Therefore, “USUALLY /
ALWAYS” performing a behaviour that reduces the fat content of a food scored one, as did
“RARELY/NEVER” performing a behaviour that would increase the fat content of a food.

Items with a “not applicable” response were ignored in the numerator and denominator when
calculating mean dietary behaviour scores. Thus, it was possible to achieve a dietary behaviour score
of zero if every item in that dietary behaviour dimension was judged “not applicable” by the
respondent. In most cases where at least one item was deemed applicable and scored accordingly,
the dietary behaviour scores ranged from one to four. The sum of the five mean dietary behaviour
scores provided the Food Habits score overall. The minimum possible score was zero, the maximum
20 and the median 10. The lower the Food Habits score, the more frequent was the reported
tendency to enact behaviours consistent with recommendations for a reduction in dietary fat
consumption. Those who enact such behaviours infrequently or never had scores greater than 10.

2. Nutrition Attitude Questionnaire
An overall Nutrition Attitude score and mean scores for each of the four nutrition attitude
categories (Caring About Nutrition; Eating New Foods; Nutrition Affects Health; and Learning About
Nutrition) were generated for each subject. The same analysis procedure was used as described by
Byrd-Bredbenner, et.al.

(1984) in the study on the effect of a nutrition curriculum on students’

attitudes.
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The scores were reversed for negatively worded statements (Items 1, 6, 7, 10, 14, 17, 18, 20).
Therefore, a “Strongly Disagree” response for negatively worded statements was awarded five, as was
a “Strongly Agree” response for positively worded statements. The mean score for each nutrition
attitude category was calculated by adding the scores recorded for each statement in a category and
dividing this sum by the number of items in that category. Thus, the mean scores for each nutrition
attitude category range from one (strongly negative) to five (strongly positive). The overall Nutrition
Attitude score was derived from the sum of these four means. The minimum possible score was four
and the maximum 20 (median of 12). Scores greater than the median reflected more positive attitudes
toward nutrition and those less than the median reflected more negative attitudes toward nutrition.

3. Self-Efficacy Questionnaire
The efficacy response scale was numbered from one to four, with a score of four indicating high
self-efficacy. Ten statements/situations were presented for the subjects to assess. While these items
were listed by Sallis, et.al. (1988) and the response scale format explained, no details regarding the
derivation of a self-efficacy score were provided. In a similar study using dietary self-efficacy scales,
van Beurden, et.al. (1991) detail the calculation of an average efficacy rating. It appears from the
results presented by Sallis, et.al. (1988) that a similar method was used for their study. Therefore the
analysis method described by van Beurden, et.al., (1991) for the calculation of a Self-Efficacy score
was employed in this study.

The Self-Efficacy score was derived from the subjects’ total score as a percentage of their
maximum possible score.

The maximum possible score was dependant upon the number of

statements deemed applicable by the subject. That is, “not applicable” responses were not counted
in the numerator or the denominator when calculating the Self-Efficacy score. If all ten statements
were scored, the maximum possible score would be 40; if two statements were deemed “not
applicable”, the maximum possible score would be 32, and so forth. Subjects were also allocated an
average efficacy rating based upon their Self-Efficacy score. The efficacy rating was dependant upon
the percentile rank in which the total score - as a percentage of maximum possible score - falls. These
percentile rankings and the corresponding efficacy ratings are shown in Table 3.1.

Table 3.1

The allocation of an average efficacy rating based upon the
subjects’ Self-Efficacy score

R esponse

O p tio n s

P ercentile

Sure I could NOT do it

Rank

0 - 25%

E fficacy Rating
1 - VERY LOW SELF-EFFICACY

Pretty sure I could NOT do it

26 - 50%

2 - POOR SELF-EFFICACY

Pretty sure I COULD do it

51 - 75%

3 - GOOD SELF-EFFICACY

Sure I COULD do it

76- 100%

4 - VERY HIGH SELF-EFFICACY

4. Collective Analysis
The raw data was entered into a Microsoft Works spreadsheet program to calculate the Food
Habits score, dietary behaviour scores, Nutrition Attitude score, nutrition attitude category scores and
Self-Efficacy score for each subject.

In the analysis of scores for all three sections of the

questionnaire, if no response had been recorded for an item, it was treated as if a “not applicable”
response had been recorded. That is, that item was not included in the numerator or denominator
when calculating mean scores.
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3.4 Statistical Analysis

Statistical analyses were performed using the StatView statistical package. The sample was
characterised by four sub-groups : males, females, subjects with a familial history of CVD and subjects
reporting no familial history of CVD. The frequency distributions of the three major scores (Food
Habits, Nutrition Attitude and Self-Efficacy) were plotted for the sample overall. The mean, standard
deviation and range for all scores was reported for the sample as a whole and for each sub-group.

As well as assessing whether attitudes and self-efficacy beliefs interact to influence behaviour, it
was of interest to examine these two factors as individual entities and investigate whether gender or
familial history influence them significantly. Two-tailed t-tests were performed to test for significant
differences between all the scores of males and females, and those with a familial history of CVD and
those without. Two-way analyses of variance were performed to assess the combined influence of
gender and familial history of CVD on actual Nutrition Attitude scores, the four nutrition attitude
category scores and the actual Self-Efficacy score.

Since the aim of the study was to enhance understanding of adolescent food habits so as to
plan appropriate nutrition education programs for this target group, two of the nutrition attitude
categories (Nutrition Affects Health; Learning About Nutrition) were examined in greater depth. The
frequency distribution of responses for each item in these categories was examined to provide some
descriptive information regarding the subject’s perceptions of the relationship between nutrition and
health and his/her relative interest in studying the same. These frequency distributions were only
discussed descriptively - no comparative statistical analyses were performed.

Regression analysis was used to examine the independent and combined influences of
gender, familial history, nutrition-related attitudes and perceived self-efficacy on food habits and
dietary fat-related behaviours.

Regression analysis was performed where the Food Habits score

served as the dependent variable and eight independent variables were entered into the model :
gender, familial history, the four nutrition attitude category scores, the Nutrition Attitude score and the
Self-Efficacy score (the score - not the average efficacy rating - was used for all statistical analyses).

The assumption implicit in the use of a multiple regression model is that each independent
variable may have a unique effect upon the dependent variable, but that their predictive value is
greater collectively than individually (Feldman, et.al., 1987). Repeated analyses using the same model
were performed, each time substituting one of the five dietary behaviour scores as the dependent
variable, thereby assessing the applicability of the model to each dimension of fat-related dietary
behaviour.

While both the Food Habits Questionnaire and the Self-Efficacy Questionnaire relate generally
to dietary fat consumption, they do not both address the same specific items. That is, not every
behaviour examined in the Food Habits Questionnaire is then re-examined in the Self-Efficacy
Questionnaire. Only six specific behaviours measured by the Food Habits Questionnaire were also
common to the Self-Efficacy Questionnaire. These items are identified in Table 3.2.

Table 3.2

Items common to the Food Habits Questionnaire and the Self
Efficacy Questionnaire

FOOD HABITS

QUESTIONNAIRE

SELF-EFFICACY

QUESTIONNAIRE

In the PAST MONTH, how often did
you

How confident are you that you could
really m otivate yo u rself to do th in g s
like these co n sistently for at least six
m onths?

1. When eating chicken, have it baked,

10. Instead of fried foods, eat baked, boiled,

grilled or steamed ?

barbecued, grilled or steamed food.

2. When eating chicken, take off the skin ?

4. Eat poultry without the skin.

5. When eating red meat, cut off all the fat ?

6. When eating meat, avoid eating the fat.

6. Have a vegetarian dinner ?

1. Eat meatless (vegetarian) entrees for
dinner.

7. Eat fish or chicken instead of red meat ?

5. Instead of red meat, sometimes eat poultry
or fish.

8. When having milk, use a low-fat (eg. Lite

2. Substitute low-fat or skim milk for whole milk

White, Shape or Hi-Lo) or skim milk ?

at breakfast.
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Rather than simply correlating the Food Habits score with the Self-Efficacy score overall, scores
for the six pairs of common items only were correlated. That is, the raw scores for these items on the
Food Habits Questionnaire were tested for a correlation with the raw scores for the corresponding
items on the Self-Efficacy Questionnaire. In this way, the performance of a specific behaviour (eg.
removing the skin from chicken) and the belief in the ability to perform that same behaviour were
correlated. Spearman Rho correlations were used for the six analyses.
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CHAPTER 4

RESULTS

4.1 Response Rates and Sample Characteristics

One hundred and seventeen consent forms were distributed on the day of recruitment. As
indicated in Table 4.1, sixty one subjects participated in the study, which represents a response rate of
52 percent.

Table 4.1

M A LE S

F E M A LE S

TO T A L

Demographic characteristics of the study sample

F re q u e n c y

Mean Age

n
(% of sample)

n
(± S.D.)

Fam ilial
H istory of
CVD indicated
n
(% of sample)

19

15.26

11

(31)

(± 0.44)

(58)

42

15.29

21

(69)

(± 0.45)

(50)

61

15.28

32

(± 0.45)

(52)

KEY : CVD = cardiovascular disease
n = number of subjects
% = percentage
S.D. = standard deviation

The number of females (42) who participated in the study was more than double that of males
(19). There was little difference between the mean ages of males and females and the mean age of
the sample overall, which was 15 years. Fifty two percent of the sample indicated that they had some
familial history of CVD and the incidence was higher among males (58 percent) than among females
(50 percent).
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Subjects were classified as having a familial history of CVD if they identified an immediate relative
as having been treated for, or diagnosed with, one or more of the indicators specified in the
questionnaire. These indicators and their frequency of distribution are presented in Table 4.2.

Table 4.2

The frequency of specified cardiovascular disease indicators
among the immediate relatives of subjects subsequently
classified as having a familial history of cardiovascular disease

TO TA L

M ALES

F E M A LE S

n = 32
% of sample

n = 11
% of sample

n = 21
% of sample

High cholesterol

69

73

67

Chest pain or angina

25

27

29

Heart attack

50

55

48

Stroke

41

55

33

Heart surgery

13

9

14

CVD
INDICATOR

Key : CVD = cardiovascular disease
n = number of subjects
% = percentage

A familial history of high cholesterol (as a dietary fat-related CVD risk factor) was the most
common CVD indicator for the sample (69 percent), especially among males (73 percent). From the
frequency distribution of indicators it can be seen that many subjects with a familial history of CVD
denoted the presence of more than one indicator. A heart attack was the most common clinical
manifestation of CVD (50 percent of sample).
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4.2 Food Habits and Dietary Behaviours Influencing Fat Consumption

The mean Food Habits score and the mean scores for each of the five dietary behaviour
dimensions (Modify Meat; Avoid Fat as Seasoning; Replace; Substitute; and Replace with
Fruit/Vegetable) are presented in Table 4.3. A breakdown into the four sample sub-groups (males,
females, subjects with a familial history of CVD, subjects with no familial history of CVD) allows for
comparison between the groups.

Table 4.3

The mean Food Habits scores and mean dietary behaviour
scores for the sample and its sub-groups

TO T A L

M A LE S

FE M A LE S

Fam ilial
H isto ry

No Familial
H isto ry

DIETARY
BEH AVIO U R
DIM ENSION

n= 61
Mean ± S.D.
(Range)

n = 19
Mean ± S.D.

n = 42
Mean ±S.D.

n = 32
Mean ± S.D.

n = 29
Mean ± S.D.

1 - Modify Meat

2.26 ±0.87

2.60 ±0.75

2.10 ±0.88

2.39 ±0.83

2.12 ±0.90

2.48 ± 0.72

2.15 ±0.79

2.37 ±0.81

2.13 ± 0.75

3.17 ±0.80

3.14 ±0.76

3.22 ±0.64

3.06 ±0.89

3.07 ±0.62

2.77 ±0.78

2.80 ±0.78

2.93 ±0.71

2.30 ±0.57

2.43 ±0.65

2.40 ±0.66

2.37 ±0.59

13.62 ±1.71

12.59 ±2.46

13.17 ±2.28

12.61 ±2.30

(0 - 3.75)
2 - Avoid Fat as

2.25 ±0.78

Seasoning

(0-4)

3 - Replace

3.15 ±0.77
(1-4)

4 - Substitute

2.86 ±0.74
(1 -3.83)

5 - Replace with

2.39 ±0.62

Fruit/Vegetable

(1 - 3.67)

FOOD HABITS

12.91 ±2.29

SCORE

(5.5 - 16.67)

Food Habits score : Median Score = 10
Possible Range = 0-20
Dietary behaviour scores : Possible range = 0 -4
Corresponding response scale :
for mean dietary behaviour scores

1 - Usually or always
2 - Often
3 - Sometimes
4 - Rarely or never
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The mean Food Habits scores (12.91 ± 2.29) of the sample and each sub-group were greater
than the median score, indicating an infrequent tendency to enact dietary behaviours that would
reduce fat consumption. The lowest mean dietary behaviour score (2.25 ± 0.78) was for dimension
two (Avoid Fat as Seasoning), which corresponded to the performance of dietary behaviours such as
these “sometimes” or “often”. For the sample and each sub-group, the highest mean dietary
behaviour score was obtained for dimension three (Replace) and corresponded to the performance of
such dietary behaviours “sometimes” or “rarely/never”.

Males had the highest mean Food Habits score of the sample (13.62 ± 1.71) while females had
the lowest (12.59 ± 2.46). For males, the lowest mean dietary behaviour score was 2.30 (± 0.57) for
dimension five (Replace with Fruit/Vegetable). The lowest mean dietary behaviour score for females
(2.10 ± 0.88) was that of dimension one (Modify Meat). For both sexes, the lowest mean dietary
behaviour score corresponded to the performance of those behaviours “sometimes” or “often”. None
of the observed gender differences in actual scores were statistically significant.

Subjects with a familial history of CVD had a higher mean Food Habits score than subjects with
no such history (13.17 ± 2.46 versus 12.61 ± 2.30). The lowest mean dietary behaviour score for
subjects with a familial history (2.37 ± 0.81) was for dimension two (Avoid Fat as Seasoning) while
those with no history scored lowest on dimension one (Modify Meat) (2.12 ± 0.90). None of the
observed differences in actual scores between subjects with a familial history and those without were
statistically significant.
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4.3 Attitudes Toward Nutrition

The Nutrition Attitude scores of the sample and its sub-groups were examined independent of
food habits and self-efficacy beliefs. The mean Nutrition Attitude score and mean scores for each of
the four nutrition attitude categories (Caring About Nutrition, Eating New Foods, Nutrition Affects
Health and Learning About Nutrition) for the sample and each sub-group are presented in Table 4.4.

Table 4.4

The mean Nutrition Attitude scores and mean nutrition attitude
category scores for the sample and its sub-groups

TO TAL

M A LE S

FE M A LE S

Fam ilial
H is to ry

No Familial
H is to ry

NUTRITION
ATTITU D E
CATEG O RY

n = 61
Mean ± S.D.
(Range)

n= 19
Mean ± S.D.

n = 42
Mean ± S.D.

n = 32
Mean ± S.D.

n = 29
Mean ± S.D.

1 - Caring About

3.63 ±0.75

3.24 ±0.86

3.80 ±0.62

3.70 ±0.64

3.55 ± 0.85

3.87 ± 0.71

3.43 ±0.98

3.49 ±0.91

3.65 ±0.94

4.20 ±0.55

4.19 ± 0.67

4.17 ±0.66

4.22 ±0.61

2.90 ±0.80

3.22 ±0.94

3.11 ±0.96

3.13 ±0.86

14.20 ±1.88

14.63 ±2.29

14.46 ±2.24

14.54 ± 2.11

- Nutrition

(1.43-4.86)

2 - Eating New

3.56 ±0.92

- Foods

(1-5)

3 - Nutrition

4.19 ±0.63

-Affects

(2-5)

Health
4 - Learning

3.12 ±0.90

-About

(1.17-4.83)

- Nutrition
NUTRITION

14.50 ±2.16

ATTITUDE

(9.45 - 18.86)

SCORE

Nutrition Attitude Score : Median = 12 Possible Range = 4-20
Nutrition attitude category scores : Possible Range = 1 - 4
Corresponding response scale :
for mean category scores

12345-

Strongly Disagree (Very negative attitude toward nutrition)
Disagree (Negative attitude toward nutrition)
Uncertain
Agree (Positive attitude toward nutrition)
Strongly Agree (Very positive attitude toward nutrition)
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The mean Nutrition Attitude scores for the sample (14.50 ± 2.16) and each sub-group were
greater than the median score, indicating positive attitudes toward nutrition. All groups scored highest
for nutrition attitude category three, indicating positive to very positive attitudes toward the affects of
nutrition on health. Subjects with no familial history of CVD scored highest for this category overall. No
statistically significant differences between actual scores based upon familial history were found.

The lowest mean nutrition attitude category score for the sample and each sub-group was
category four, indicating the least positive attitudes were toward learning about nutrition. Males scored
lowest overall (2.90 ± 0.80) for this category. The only statistically significant difference between
males and females was for actual scores on category one (Caring About Nutrition). Females scored
significantly higher than did males (t = 2.87, p < 0.005) for this category.
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A two-way analysis of variance testing the combined influence of gender and familial history on
actual Nutrition Attitude scores and each nutrition attitude category score showed only one significant
result. The combined influence of gender and familial history on the actual scores for nutrition attitude
category one (Caring About Nutrition) is presented in Figure 4.1.

Figure 4.1

Two-way analysis of variance examining the combined
influence of gender and familial history of cardiovascular
disease on subjects’ scores for nutrition attitude category one
(Caring About Nutrition) (significant at P=0.01)

------ ■—

MALE

—

FEMALE

Gender significantly influenced subjects’ score for nutrition attitude category one (Caring About
Nutrition) with females scoring significantly higher (P = 0.0014) for this scale (3.80) than males (3.24).
There was no significant difference between scores based on familial history alone. The combined
influence of gender and familial history on the category score was significant. Females with a familial
history scored significantly higher than males with a familial history (P = 0.0101). Females with no .
familial history of CVD scored higher (3.86) than females with a familial history (3.74). The opposite was
true for males. Males with a familial history of CVD scored higher (3.61) than males with no familial
history (2.73).

4.4 Attitudes Specific to Nutrition Education

The frequency distribution of responses for each item in nutrition attitude categories three
(Nutrition Affects Health) and four (Learning About Nutrition) are presented in Figures 4.2 A - C and
4.3 A - F. Comparison between males and females and the sample as a whole is provided. These are
descriptive results only - no statistical analyses comparing frequency distributions were performed.

Figures 4.2 A - C

Comparison of the responses of males and females for
each statement in nutrition attitude category three
(Nutrition Affects Health)
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C. The foods I eat now can help keep me healthy

M

FEMALES

I
□ MALES
■ TOTAL

|

I

Figure 4.2 A indicates overall the sample was in agreement that nutrition is important to health.
More females (60 percent) than males (42 percent) were inclined to agree strongly with this statement.
A number of subjects (10 percent) especially males (16 percent) were uncertain that nutrition is
important to their health.

Compared with Figure 4.2 A, more subjects indicated that they agreed strongly (57 percent)
with the statement that eating well can help prevent certain diseases (Figure 4.2 B). The number of
uncertain subjects was less than for statement A. Males in particular were more likely to agree with this
statement (63 percent). A small percentage (2 percent) did not respond to the statement.

Figure 4.2 C shows the majority of the sample agreed (58 percent) that the foods eaten now can
help keep one healthy. More females than males responded that they were uncertain (17 percent) or
disagreed (7 percent) with this statement.
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Figures 4.3 A - F

Comparison of the responses of males and females
for each item in nutrition attitude category four
(Learning About Nutrition)

A. I try hard to learn about nutrition

Response Scale

Strongly Agree

Agree

M

FEMALES

□ MALES

Uncertain

■ TOTAL
Disagree

Strongly Disagree

10

15 20 25 30
Percentage of Sample

35

40

45

B. I like learning about food sources of nutrients
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F. I like learning about what to eat
Strongly Agree
Agree
M

X

8
c
o
Cl

Uncertain

□ MALES
■ TOTAL

co
©

oc

FEMALES

Disagree
Strongly Disagree
10

15 20 25 30
Percentage of Sample

35

40

45

Responses to items in nutrition attitude category four (Learning About Nutrition) were less
distinct than that for category three (Nutrition Affects Health). Figure 4.3 A shows the majority of the
sample were uncertain of whether or not they try hard to learn about nutrition (31 percent). Males
disagreed more frequently (32 percent) with this statement. A larger proportion of the sample (39
percent) disagreed with the statement ‘I try hard to keep up with the latest nutrition information’ (Figure
4.3 E), which is similar in context to A.. Males more frequently disagreed or strongly disagreed (42
percent) compared with females.

According to Figure 4.3 B, the majority of the sample (especially males) were uncertain that they
liked learning about food sources of nutrients (43 percent). Three percent of the sample did not
respond to this statement.

Females more frequently agreed (31 percent) or strongly agreed (12

percent) with this statement than did males. Compared with learning about the food sources of
nutrients, a higher proportion of the sample tended to be uncertain or disagreed/strongly disagreed
that they liked learning about the food groups (Figure 4.3 C). Again, females agreed more frequently
with the statement than did males.

The majority of the sample (33 percent) agreed that they liked learning about foods and health
(Figure 4.3 D). Males more frequently than females were uncertain or disagreed with this statement
and the majority of males were uncertain (37 percent). Figure 4.3 F relates to a similar issue (‘I like

.

learning about what to eat’) and the responses obtained were of a similar distribution.

42

4.5 Perceived Self-Efficacy

The mean Self-Efficacy scores and the corresponding efficacy rating distributions are provided
in Table 4.6 for the sample as a whole and for each sub-group.

Table 4.5

Mean Self-Efficacy scores and the corresponding efficacy
rating distributions for the sample and its sub-groups

TO T A L

M A LE S

FE M A LE S

Fam ilial
H isto ry

No Familial
H is to ry

n = 61
% of sample
Mean ±S.D.
(Range)

n = 19
% of sample
Mean ±S.D.

n = 42
% of sample
Mean ±S.D.

n = 32
% of sample
Mean ±S.D.

n = 29
% of sample
Mean ±S.D.

1 - Very Low

2

0

2

0

3

Self-efficacy

25.00 ± 0

-

25.00 ± 0

-

25.00 ± 0

3

0

5

6

0

45.84 ±4.17

-

45.84 ±4.17

45.84 ±4.17

-

26

53

14

31

21

68.61 ±5.58

69.17 ±5.95

63.10 ±8.13

79

63

76

87.84 ± 6.36 85.96 ±7.93

88.66 ±5.69

89.08 ±7.17

85.97 ±5.80

SELF-

79.94 ± 14.9

82.00 ± 15.3 80.67 ± 14.6 79.13 ± 15.4

EFFICACY

(25 - 100)

EFFIC ACY
RATING

2 - Poor
Self-efficacy
3 - Good
Self-efficacy
4 - Very High
Self-efficacy

66.89 ± 7.45 65.86 ±8.21
69

47

75.38 ±13.2

SCORE

Key : n = number of subjects
% = percentage of sample
S.D. = standard deviation

Percentile ranking of Self-Efficacy scores : 1) 0 - 25%
and the corresponding efficacy rating
2) 26-50%
3) 51 - 75%
4) 76-100%

The frequency distribution plot of actual Self-Efficacy scores for the sample showed the
distribution to be heavily skewed to the right. From Table 4.5, the mean Self-Efficacy scores for the
sample and each sub-group (with the exception of males) fell into the highest percentile rank,
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corresponding to very high self-efficacy. Males on average scored a rating of three indicating good
self-efficacy. Females on average scored higher than males, and those with a familial history of CVD
scored higher than those without, but these differences were not statistically significant. A two-way
analysis of variance examining the independent and combined influences of gender and familial
history on Self-Efficacy score indicated no significant differences.

4.6 Predicting Behaviour : The Influence of Attitudes and Self
Efficacy

The results of the regression analysis where actual Food Habits scores served as the
dependent variable and eight independent variables were entered into the model are presented in
Table 4.6.

Table 4.6

The ‘best’ stepwise regression model for the prediction of Food
Habits score (F(8 , 52 ) = 2.76, p = 0.0128) accounted for 29.8
percent of the variance

V A R IA B L E

C o e ffic ie n t

S ta n d a rd
E rro r

P ro b a b ility

Intercept

21.45

Sex

0.711

0.652

0.2808

History

- 0.516

0.542

0.3451

Attitude Category 1

- 63.069

128.967

0.6269

Attitude Category 2

- 62.713

128.986

0.6289

Attitude Category 3

- 63.273

128.941

0.6257

Attitude Category 4

- 62.403

128.964

0.6305

Nutrition Attitude score

62.352

128.978

0.6308

Self-Efficacy score

- 0.011

0.021

0.6115
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According to regression analysis, this was a significant model for the prediction of Food Habits
score (F (8, 52 ) = 2.76, p = 0.0128). The eight independent variables (gender, familial history, the
Nutrition Attitude score, the four nutrition attitude category scores and the Self-Efficacy score) as they
combined in the model accounted for 29.8 percent of the variance in Food Habits score. No single
independent variable could significantly predict the dependent variable (Food Habits score).

The applicability of the model to each dimension of fat-related dietary behaviour (ie. ability to
predict dietary behaviour scores) was tested in further regression analyses. Only two significant
results were obtained (for dimensions four and five). These are presented in Tables 4.7 and 4.8.

Table 4.7

The ‘best’ stepwise regression model for the prediction of
dietary behaviour dimension four score (F(8, 52 ) = 3.122, p =
0.0059) accounted for 32.4 percent of the variance

V A R IA B L E

C o e ffic ie n t

S ta n d a rd
E rro r

P ro b a b ility

Intercept

4.49

Sex

0.19

0.208

0.3664

History

0.145

0.173

0.4065

Attitude Category 1

- 70.837

41.158

0.0912

Attitude Category 2

- 70.711

41.164

0.0918

Attitude Category 3

- 71.011

41.15

0.0903

Attitude Category 4

- 70.946

41.157

0.0907

Nutrition Attitude score

70.772

41.162

0.0915

Self-Efficacy score

- 0.007

0.007

0.2868

Dietary behaviour dimension four = SUBSTITUTE
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Regression analysis showed that the model was significant (p = 0.0059) for the prediction of
actual score for dietary behaviour dimension four (F (8) 52) = 3.122). The model accounted for 32.4
percent of the variance in the actual scores for dietary behaviour dimension four (Substitute) but no
single independent variable could significantly predict the dietary behaviour score for this dimension.

Table 4.8

The ‘best’ stepwise regression model for the prediction of
dietary behaviour dimension five score (F(8) 52 ) = 3.368, p =
0.0035) accounted for 34.1 percent of the variance

V A R IA B L E

C o e ffic ie n t

S ta n d a rd
E rro r

P ro b a b ility

Intercept

5.869

Sex

- 0.255

0.172

0.1435

History

- 0.061

0.143

0.6696

Attitude Category 1

9.4

34

0.7833

Attitude Category 2

9.497

34.005

0.7811

Attitude Category 3

9.447

33.993

0.7822

Attitude Category 4

9.719

33.999

0.7761

Nutrition Attitude score

- 9.668

34.003

0.7773

Self-Efficacy score

- 0.009

0.005

0.1099

Dietary behaviour dimension five = REPLACE WITH FRUITA/EGETABLES

Regression analysis shows that the model was significant (p = 0.0034) for the prediction of the
actual score for dietary behaviour dimension five (F (8| 52 ) = 3.368). The model accounted for 34.1
percent of the variance in actual scores for this dimension (Replace with Fruit/Vegetable). No single
independent variable could significantly predict the dietary behaviour score for this dimension.
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4.7 Correlations Between Food Habits and Related Efficacy
Expectations

Correlations between raw scores for the performance of a particular behaviour on the Food
Habits Questionnaire and the subjects’ self-efficacy score for that same behaviour on the Self-Efficacy
Questionnaire are presented in Table 4.9.

Table 4.9

Spearman Rho correlation coefficients for raw scores on the
Food Habits Questionnaire and the corresponding raw scores
for common items on the Self-Efficacy Questionnaire

PART 3 - Self-Efficacy
PART 1
Food
H abits

Q. 10
Eat grilled
food rather
than fried.

Q. 1

0.335*

Q. 2

Q. 4
Remove
skin from
chicken.

Q. 6
Trim fat from
meat.

Q. 1
Eat
vegetarian
meals.

Q. 2
Substitute
low fat or
skim milk.

- 0.057

d

LO CO

d

0.236
-0.2
0.315

Q. 7

★★
- 0.303

Q. 8

Key: Q = QUESTION

Q. 5
Substitute
chicken/fish
for meat.

*

p = 0.0157

**

p = 0.0218

***

p = 0.0221

Two significant positive correlations were found.

★ ★★

The raw scores on the Food Habits

Questionnaire and the raw scores on the Self-Efficacy Questionnaire with regard to eating grilled,
steamed, baked or boiled foods in preference to fried foods were positively correlated (Rho = 0.335, p
= 0.0157). Raw scores on the Food Habits Questionnaire and the Self-Efficacy Questionnaire with
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regard to substituting fish or chicken for some of the meat in the diet were also positively correlated
(Rho = 0.315, p = 0.0218). As the scores on the Food Habits Questionnaire increased (ie. the
behaviours were performed less frequently), so did the subjects’ score for that item on the Self
Efficacy Questionnaire (ie. the expectation of their ability to perform that behaviour increased).

A significant negative correlation (Rho = - 0.303, p = 0.0221) was found between the raw scores
on the Food Habits Questionnaire and the raw scores on the Self-Efficacy Questionnaire with regard
to the substitution of low-fat or skim milk for whole milk. As the frequency of this behaviour increased
(and the raw scores decreased) so did the subjects’ expectation that they could perform the
behaviour.
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CHAPTER 5

DISCUSSION

Year 10 students were chosen for this study for three reasons :
1. They fitted into the age bracket within which Truswell and Darnton-Hill (1981) suggested males and
females could be comparably described as ‘adolescents’.
2. Some form of health education is a compulsory part of the curriculum up until this time, but after
Year 10 subject choices are at the students’ discretion.
3. At the completion of this year some of these adolescents will leave school and possibly home,
therefore becoming responsible for their own nutritional care.

No account of whether the student was enrolled in home economics or not was sought as part of the
demographic data. It is known that all of the students who participated in this study would have at
some time during this fourth year at high school undertaken the Health Education curriculum, of which
nutrition education is a component. Students would also have been exposed to home economics
during their first year at high school.

High cholesterol was the most common indicator among those subjects who were classified as
having a familial history of CVD. While this is a risk factor for but not necessarily a clinical indicator of
CVD, its frequency was sought due to its association with dietary fat consumption. Of those subjects
classified as having a familial history of CVD, 50 percent indicated at least one immediate family
member had suffered a heart attack. This suggests strong clinical evidence of CVD. This is also
supported by the fact that many subjects classified as having a familial history of CVD noted the
presence of more than one indicator.
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5.1

Behavioural Patterns Influencing Dietary Fat Intake

The generality of the Food Habits Questionnaire has not been established as it was validated
using an adult female population not an adolescent population. Therefore it cannot be said that
adolescents in this study who obtained a low Food Habits score consume a diet low in fat.

The

questionnaire does not address all foods likely to be consumed by adolescents or which may
contribute significantly to their fat intake.

The questionnaire does encompass common foods that are widely promoted as being
modifiable in terms of their fat content, and it assesses the reported frequency of behaviours that aid in
reducing their fat content.

Such behaviours include changing from normal to low-fat products,

decreasing the size of meat serves, trimming the fat or removing the skin from meat/chicken, limiting
fried food consumption, avoiding excess use of fats and oils, and increasing the intake of fruit and
vegetables.

The mean Food Habits score of the sample indicated an infrequent tendency to perform
behaviours such as those listed above. That is, this sample did not generally appear to make attempts
to restrict their fat consumption. Males had the highest Food Habits score and therefore appear least
inclined to adopt low-fat food habits, although their scores were not significantly higher than that of
females. While the mean Food Habits score suggests this adolescent sample generally do not attempt
to adopt low-fat food habits, the range of scores does suggest some of these adolescents do attempt
to limit the fat content of their diet.

The behaviours assessed by the Food Habits Questionnaire are similar to those widely
promoted in the media by organisations such as the National Heart Foundation, the Australian Nutrition
Foundation and the Dietitians Association of Australia, and those representing primary producers
such as the Australian Meat and Livestock Corporation and the Dairy Corporation. The Food Habits
score merely provides an indication of whether or not the adolescent attempts to restrict dietary fat
consumption. The dietary behaviour scores, as described within the context of the diet individuation
model, are of greater value when examining the fat-related dietary behaviours of this sample.
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NEW FOODS

EXCLUSION
Avoiding high-fat foods,
eg. Not U3ingfata3
seasoning.

T
Preferential 3 election of
LOW-FAT FOODS

MODIFICATION

SUBSTITUTION

Atering common foods to

Using specially prepared

make them lover in fat.

or processed foods lover

eg. Removing the skin from

in fat than their usual form,

chicken or fat from meat.

î

eg. Skim milk.

T

REPLACEMENT
U3ing preparation techniques
or ingredients that replace the
common higher-fat alternatives,
eg. Grilling rat her than frying.

Figure 5.1 Selecting diets low in fat : Application of the diet individuation model
(derived from Kristal, Shattuck and Henry, 1990, p 215, 218-19.)

51

The model was originally proposed by Jerome (1976; cited in Kristal, et.al., 1990) as an
explanation of how significant dietary change can occur in populations with expansive food choice. All
of the nutrition recommendations for a reduction in dietary fat consumption promoted by organisations
such as those listed previously can be interpreted within the context of this model. The advantage of
the model is that it demonstrates how it is behavioural patterns - not the consumption of individual
foods - which will influence dietary fat consumption and subsequent levels of CVD risk most
significantly. The dietary behaviours examined in the Food Habits Questionnaire not only limit fat
intake generally but specifically target saturated fat consumption.

The dietary behaviour scores reflect the patterns of eating behaviour that were most prevalent in
this sample or easier for them to adopt, and the specific areas where they may have difficulty in
implementing recommendations for a reduction in dietary fat consumption. For the sample overall, the
most prevalent of the five dietary behaviours was the avoidance of fat as seasoning (eg. not adding
margarine/butter to cooked vegetables).

Kristal, et.al. (1992) found that the avoidance of fat as seasoning was the dietary behaviour
most strongly associated with percentage of energy from fat in the diet. However it was also identified
as one of the two behaviours (the other being replacement) which was difficult for subjects to maintain
over time. Avoiding the addition of extra fat is one behaviour that appears to have been adopted by
this adolescent sample but it is one that was reportedly performed only “sometimes or often”, rather
than “usually or always”.

While there were no statistically significant differences between the dietary behaviour scores of
males and females, some interesting differences were observed.

The dietary behaviour most

frequently adopted by males was the replacement of high-fat foods with fruit or vegetables (eg.
snacking on raw vegetables instead of chips). The behaviour most frequently performed by females
was the modification of meat. The low mean score achieved by females for this dietary behaviour
dimension was largely attributable to the fact that the only subjects of the sample who indicated that
they ate no meat/fish/chicken were female.
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The reduction in fat intake achieved by women participating in a low-fat dietary intervention
studied by Gorbach, et.al. (1990) was attributed to a reduction in the amount of fat derived from dairy
products, red meats and fats/oils. Changes in the consumption of these same foodstuffs accounted
for almost 70 percent of the decline in fat intake among the women studied by Kristal, et.al. (1992).
According to Gorbach, et.al.

(1990), the calcium and protein contributions of these products to

nutrient intake actually increased. This suggests that the reduction in fat intake was achieved not
through the exclusion of such foods from the diet but through the substitution of fat-modified
alternatives. Kristal, et.al. (1992) also found that the substitution of specially manufactured low-fat
products was the behaviour most easily maintained overtime by the women in their study.

This is important with regard to adolescents, especially females. Among dairy foods, full cream
milk is the largest contributor to childrens’ (aged 12 - 15 years) fat intake (English, et.al., 1989). The
aim is not to discourage meat or milk consumption but to encourage the consumption of fat-modified
forms so as to limit the intake of fat and not essential nutrients such as iron and calcium. This is
acknowledged in the revised Australian Dietary Guidelines which have highlighted the importance of
calcium and iron, especially for adolescent girls and women (DAA, 1992).

Many of the fat-modified products are labelled ‘diet’ , ‘lean’ or ‘lite’ which have connotations with
regard to weight control. It may have been expected that adolescent females would utilise such
products more frequently given their reported preoccupations with weight control. One obstacle that
may be preventing more widespread use of fat-modified products by adolescents is the household
food supply. Gifft, et.al. (1972) suggest that the major determinants of food choice relate primarily to
two factors - availability and/or acceptability.

According to a 1979 Sydney study examined by Truswell and Darnton-Hill (1981) in their review
of adolescent food habits, the majority of adolescents consumed their evening meals at home. If this
is still the case (and given the current economic circumstances it would appear likely) then for these
core foods parental influence may still be significant. Among adolescents for whom household food
purchase is controlled by another individual, the access to fat-modified products may be restricted.
This study was not able to differentiate between those adolescents who did not select fat-modified
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products because they were not available and those who simply chose not to consume these
products even if they were available. Unlike the females in the study of Kristal, et.al. (1992) the
adolescents in this sample may not be in control of their own food supply.

It is likely that any reductions in the fat intake of adolescents achieved through behaviours such
as substitution, replacement and modification are offset by the consumption of high-fat snack foods
and take-away foods typical of this target group. Take-away and fast foods are in fact the number one
source of fat from the meat and meat products group in the diets of children aged 15-18 years
(English, et.al., 1989). The Food Habits Questionnaire did not specifically address take-away foods
however some of the general questions referring to meat and other items could be applied to such
foods. In terms of the diet individuation model and the selection of a diet low in fat, the aim would be to
encourage minimal use or exclusion of such foods.

Encouraging behaviours such as replacement, substitution and modification need not
necessarily be negated by the inclusion of high-fat take-away and snack foods.

These core

behaviours still have relevance to the diets of adolescents. It is probably more realistic to encourage
adolescents to apply such behaviours in the selection of take-away foods (eg. eating skinless
chicken, or grilled foods in preference to fried) than to expect that such foods will be excluded from
the diet. If sound core dietary habits are established, given favourable attitudes toward nutrition and
health, these may permeate to the less desirable aspects of adolescent dietary behaviours.

The most infrequent behaviour performed by adolescents in this sample (all sub-groups
included) was that of replacement, which suggests that it is also one of the most difficult. Eating grilled
rather than fried foods may be readily accepted, but behaviours such as replacing meat dishes with
vegetarian meals, or sour cream with natural yoghurt appear more difficult for the adolescents of this
sample to adopt. Difficulties introducing and sustaining such behaviours may relate to two factors :
adjustments in taste perception (acceptability), and changes in food preparation (availability).

British adolescents rated taste satisfaction as the most important factor governing their food
selection (Court, 1988). Shifting the focus toward fat-modified products and alternative food choices
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that are lower in fat (eg. legumes rather than meat) involves a significant change in taste perceptions.
It also requires changes in food preparation techniques which (as with food purchase) often extend
beyond the adolescent to the food preparer - who must possess the incentive and skills to prepare
low-fat alternatives - and other family members who must be willing to adopt such eating behaviours.
The attitudes of both the adolescent and their family to nutrition and health, and trying new foods will
be important to the adoption of such dietary habits.

5.2

Attitudes Toward Nutrition

The question of whether adolescents regard eating as a health-oriented behaviour was posed
in the literature review and subsequently addressed by the Nutrition Attitude Questionnaire. This
adolescent sample generally exhibited very positive attitudes toward nutrition, as indicated by their
mean Nutrition Attitude score. As with the study of food habits, it is the nutrition attitudes category
scores that reveal more than the total score.

The most positive attitudes of the sample were related to the category ‘Nutrition Affects Health’.
Those subjects with no familial history of CVD scored highest for this category but there were no
statistically significant differences detected. While the majority of the sample were in agreement that
nutrition affects health, there were a small number who were uncertain or unconvinced. This is not
unexpected in a normal population, but what is of concern is that the majority of uncertain subjects
were male.

Caution should be exercised when drawing conclusions or extrapolating the results from this
study to the general adolescent population given the small sample size and especially as the number
of males who participated was less than half that of the number of females. Bearing this in mind, there
were some statistically significant differences found which were consistent with previous research.

Females scored significantly higher than males for the nutrition attitude category ‘Caring About
Nutrition’ and agreed more strongly that nutrition affects health. This is consistent with previous

55

research which has suggested girls possess more positive attitudes toward nutrition - a trend which
reportedly strengthens with age (Simons, et.al., 1982) - and express greater interest in the
relationship between nutrition and health than do boys (Crawford and Selwood, 1983). Their is a
reported tendency for adolescent males to become disinterested in nutrition with age (Perry,
et.al.,1987).

As this study was conducted within the age group that Truswell and Darnton-Hill (1983)

suggested males and females could be validly compared, it would appear that this is a genuine gender
difference. One possible explanation for this is the difference between males and females with regard
to the frequency with which they participate in nutrition education.

Girls study nutrition-related subjects more frequently than do boys (Crawford and Selwood,
1983; Banks, 1992). Adolescents studying home economics (or related courses) were not identified
in this study.

It cannot be said therefore whether or not home economics students were over

represented in the study (especially among the female sample) which could impact on Nutrition
Attitude scores. Those voluntarily studying nutrition-related subjects may have more positive attitudes
toward nutrition than those who do not, or such attitudes may be a product of studying nutrition.

There was no significant difference in scores for the ‘Caring About Nutrition’ category based
upon familial history alone. However familial history, when combined with gender, did significantly
influence the scores for this category. Females with no familial history of CVD scored higher for this
category than females with a familial history. The opposite relationship existed for males, who scored
higher if they had a familial history of CVD than if they did not.

This unusual result may be related to the fact that a larger proportion of the male sample had a
familial history of CVD. In the ‘Nutrition Affects Health’ category the sample tended to agree more
frequently that nutrition was associated with the prevention of disease rather than just enhancing
general health. Males in particular tended to relate nutrition to disease rather than to health. It is
possible that the higher incidence of CVD among the families of males in the study has raised their
level of consciousness regarding the relationship between nutrition and disease. This in turn may
have influenced the attitudes of males with a familial history of CVD, prompting them to care more
about nutrition than males with no such history.
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An apparent dichotomy with regard to items in the ‘Nutrition Affects Health’ category was
observed. A number of subjects believed strongly that nutrition and health were linked, but then
stated they did not believe/or were unsure that the foods they eat now can help keep them healthy.
One possible explanation may be differences in the interpretation of the latter statement.

One

interpretation adopts the hypothetical perspective that the type of food one chooses to eat now
will/can influence ones health in later life. Alternatively it may be interpreted as posing the question ‘is
the food that I eat now healthy/good for me’ ? This calls for an evaluative judgement on the part of the
subject. Given the second interpretation, it is quite acceptable for subjects to regard nutrition as
important to their health, but regard their current diet as unhealthy or be uncertain as to its nutritional
value as they may not posses the relevant knowledge to make such a judgement.

As stated previously, the adolescents’ attitude toward trying new foods is of interest as it may
impact on the type of eating behaviours that they are willing to adopt. The sample generally agreed
that they liked eating new foods but males in particular demonstrated the most positive attitudes
toward this nutrition attitude category. However, none of the differences observed between sub
groups were statistically significant. Byrd-Bredbenner, et.al. (1984) tracked the nutrition attitudes of
an adolescent sample over time and found that while three of the nutrition attitude categories were
consistently and positively related, the fourth category (Eating New Foods) was not. They suggest
that it may measure a somewhat different attitudinal dimension and may therefore be significant to the
successful modification of food habits.

The older the individual the less flexibility they exhibit in food selection (Hollis, et.al., 1986) and
it is during late adolescence (15-16 years) that the behavioural patterns of adult food habits are
established (Valadian, et.al., 1981). This lends weight to the suggestion posed previously that it is
imperative to establish sound core dietary habits during adolescence. In terms of the diet individuation
model it would appear that the relative contribution of the non-core diet to nutritional intake may
decrease with age, therefore habits such as substitution, modification and replacement need to be
established early.
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5.3

Attitudes Specific to Nutrition Education

The least positive (sometimes negative) attitudes of the sample related to learning about
nutrition.

This adolescent sample (especially males) did not regard themselves as nutrition

information-seekers (measured by the item ‘I try to keep up with the latest nutrition information’). How
likely is it then that recommendations for a reduction in dietary fat consumption - as they are currently
promoted - influence them ? If adolescents do not absorb general nutrition messages, would they be
better served by those that specifically target youth and promote nutrition in a fashion that commands
their attention. Food producers appear to have successfully capitalised upon the life concerns of
adolescents (eg. food enjoyment, social appeal, sporting performance and physical appearance).
Perhaps nutrition educators must employ similar tactics.

These adolescents were not averse to learning more about nutrition. How it is taught was a
divisive issue. A significant proportion indicated they did not like learning about the food groups and
the majority - especially males - were uncertain that they liked learning about the food sources of
nutrients. This is in contrast to the findings of Crawford and Selwood (1983) who reported that the
sources and functions of nutrients was of greater interest to males than females. One explanation may
be an error of central tendency due to a subjects’ unfamiliarity with the object that they are rating - in
this case, ‘nutrients’ (Lemon, 1973). As fewer males study nutrition, it is possible that they are
unfamiliar with the term.

Alternatively the results may indicate that while these students are interested in learning about
nutrition and health, they are not attracted by traditional teaching methods. Larson-Brown (1983)
suggests increasing the relevance of nutrition education to adolescents requires a shifting of the
emphasis from nutrients (sources, functions and deficiency states) to foods - what do I eat, what do I
need to be fit and healthy. The five food groups were intended to promote such a shift yet the sample
still expressed disinterest in this concept.

Could that subsequent step of relating foods to their

personal concerns be lacking ?
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The Year 10 students from which this sample was drawn have since indicated subject
preferences for Year 11. Of 150 students, approximately 15 wish to study a health-related subject
(W.Kennedy, 1992, pers. comm.). The subject in question, ‘Life Skills Management’, has a nutrition
education component taught from a management theory perspective as opposed to being skillsbased (ie. students do not learn how to cook). Insufficient numbers warranted the formation of a Food
Technology class, which has replaced the traditional home economics course and which, to a lesser
degree, addresses the skills aspect of nutrition.

A major obstacle to students undertaking nutrition-related subjects appears to be the everincreasing emphasis on academically oriented subjects such as maths and sciences (Banks, 1992).
The accessibility of nutrition education in the senior school years is limited. An exception may be
biology/chemistry courses, however the information conveyed here tends to be food scienceoriented as opposed to living skills-based, and abstract in terms of application on an individual level.

With the transition from traditional home economics toward the health studies/food technology
there is a conscious attempt to shift the emphasis toward a scientific base in order to give the subject
academic credibility. In doing so, the valuable living skills component of home economics has been
sacrificed. The career orientation of these subjects suggests only those with a significant interest in
nutrition will persist in its study. Health education of which nutrition is a component will most likely have
to be in the form of blanket courses if it is to have any significant outreach.

5.4

Perceived Self-Efficacy

The frequency distribution of Self-Efficacy scores for the sample was very positively skewed,
the majority of subjects reporting good to very high self-efficacy. No significant gender differences
were detected. According to Shannon, et.al. (1990), self-efficacy contributed to the explanation of
low-fat eating behaviours in that individuals with low-fat intakes had greater confidence in their ability to
select foods appropriately. Subjects in this study not necessarily engaging in behaviours which limit
fat consumption still perceived themselves as able to do so.
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There was no statistically significant difference between the Self-Efficacy scores of those with a
familial history of CVD and those without. This is in contrast to the findings of Sennott-Miller and Miller
(1987) who suggested that among individuals for whom the risk is greater, the negative relationship
between perceived difficulty and likelihood of behaviour is more pronounced. The difference may be
that these studies dealt with adult populations who, it would be assumed, have greater control over
their own environment. Given high self-efficacy expectations they may order their environment so as
to support their behaviour and achieve the desired outcomes. In terms of adopting low-fat food habits,
the adult may have greater control over their own food supply and its preparation than would an
adolescent and therefore be more likely to translate high efficacy expectations into behaviour.

Efficacy expectations alone will not promote behaviour if the component skills and incentives
are lacking (Desmond and Price, 1988).

It may be that these adolescents have high efficacy

expectations but low outcome expectations. That is, they may not believe that they need to reduce
the amount of fat in their diet or that this would indeed confer any significant benefits to them. The
Nutrition Attitude Questionnaire measured outcome expectations with regard to nutrition and health,
but it did so in a generalised sense. Perhaps a measure of outcome expectations specific to limiting
dietary fat consumption is required.

5.5

Predicting Fat-Related Dietary Behaviours

Eight factors were entered into the regression model to test their ability to predict fat-related
dietary behaviour : gender, familial history, the Nutrition Attitude score, the four nutrition attitude
category scores and the Self-Efficacy score. These factors, as they combined in the model, were
significant for the prediction of Food Habits score and the scores for two dietary behaviour dimensions
(Substitute and Replace with Fruit/Vegetables). No single factor had significant predictive value of its
own. Perhaps this is an indication of how closely inter-related are these psycho-social factors, which is
consistent with the findings of others (de Vries, et.al.,1988; Matheson, et.al.,1991; Waller and CarsonBates, 1992).
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Those sectors of the community currently identified as having an elevated risk of CVD include
males (aged 25 - 64 years), especially those with limited education, and members of the lower socio
economic groups (McMichael, 1989).

Gender was found to be significantly related to nutrition

attitudes in this study, with males caring less about nutrition than females. Nutrition education in
schools cannot guarantee successful modification of eating habits if the environment (especially the
family environment) promotes risk-related behaviours. It is for this reason that the influence of a familial
history of CVD on behaviour, attitudes and perceived self-efficacy was examined.

There is no guarantee that parental influence on adolescent food habits is indeed positive.
Poor dietary habits have been coupled with a familial history of CVD (Adeyanju and Creswell, 1987)
and it was found here that familial history influenced Food Habits score. A familial history of high
cholesterol was examined in this study. While this is a risk factor for - not necessarily an indicator of CVD, it is specifically related to dietary fat intake. A familial history of CVD does in itself constitute a risk
factor (Tienboon, et.al., 1992), therefore adherence to dietary recommendations for a reduction in fat
consumption assumes even greater importance for these individuals.

Familial history is linked to attitudes and self-efficacy beliefs. Engaging in health-enhancing
behaviours from an early age has been found to positively influence the individual’s perception of their
self-control over health (Lau, 1982). The environment may constrain the individual, but if supportive it
may serve as a means of self-direction (Bandura, 1982). The availability of fat-modified products to the
adolescent and the use of low-fat cooking techniques in the household may positively influence
adolescent eating behaviours.

Despited the apparent discrepancies between behaviour and perceived self-efficacy in this
study, the concept of self-efficacy in adolescence is of value. It may be argued that adolescents who
have higher outcome expectations and who also possess high self-efficacy may have greater
incentive to change the family environment if it be a negative influence.

The health-conscious

adolescent may serve as a catalyst to promote modifications to household food purchase and
preparation consistent with recommendations for a reduction in dietary fat consumption. It appears
that this may be dependent upon the cultivation of greater outcome expectations.
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5.6

Correlating Food Habits and Related Efficacy Expectations

Self-efficacy expectations are regarded by Bandura (1977) as behaviour-specific.

The

correlation between behaviour and perceived self-efficacy was examined based only upon six
matched pairs of scores wherein the same specific behaviour was assessed in both parts one (Food
Habits) and three (Self-Efficacy) of the questionnaire. Weak but significant positive correlations
between two behaviours and the corresponding self-efficacy ratings were found : eating grilled,
boiled, steamed or baked foods instead of fried; and occasionally substituting fish/chicken for meat in
the diet.

Even if subjects reported performing such behaviours infrequently, they still had high
expectations of their ability to do so. In contrast, a significant negative correlation was found between
the frequency with which the subject reportedly substituted low fat/skim milk for whole milk and the
self-efficacy rating for that behaviour.

That is, those who reported performing that behaviour

infrequently also expressed doubt in their ability to perform the behaviour.

Repeated successful performance of a behaviour leads to an increase in self-efficacy (Bandura,
1984). It would therefore be expected that an individual who frequently performed a given behaviour
would also exhibit high self-efficacy regarding that behaviour. It is not as easy to predict self-efficacy
expectations as the behaviour becomes less frequent. According to the Food Habits Questionnaire,
an individual may not perform a given behaviour regularly (“usually/always”) but they may have had
some experience performing that behaviour (“sometimes/often”). Self-efficacy beliefs are reportedly
linked to mastery experiences (Bandura,1984), therefore

the individual who has performed a

behaviour successfully on a previous occasion may possess moderate to high efficacy expectations
with respect to that behaviour, even if it is performed infrequently.

Another possible explanation for the divergent correlations may lie in the source of the efficacy
expectations.

Bandura (1977) identified four sources of efficacy expectation, one of which is

emotional arousal or physiological feedback. Behavioural outcomes elicit emotional responses which
in turn may support or diminish efficacy expectations with regard to that behaviour. In relation to food,
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taste sensation and enjoyment are emotional sources of efficacy expectations. Perhaps it is because
the subject perceives that taste sensation is not sacrificed that grilled food may be as acceptable to
them as fried, or chicken an acceptable replacement for meat. However fat-modified products such as
skim milk do taste different to the whole-fat product. Sacrifices in flavour and subsequent enjoyment
may diminish the adolescent’s efficacy expectation regarding that behaviour. Kristal, et.al. (1992)
found that individuals could sustain most substitution behaviours with the exception of one substituting low-fat cheeses. They concluded subjects were not willing to sacrifice the organoleptic
properties of the product for a decrease in fat content.
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CHAPTER 6

CONCLUSIONS

The incidence of behaviours consistent with recommendations for a reduction in dietary fat
t

consumption was not high in this adolescent sample. However, the study was able to identify the
behavioural pattern which was most frequent (avoiding fat as seasoning) and that which was least
frequent (replacement of high fat ingredients or cooking methods with lower-fat alternatives).

It is clear that the behaviour which was most frequent is largely under the control of the
adolescent themselves, but that which was most infrequent is influenced by other family members,
especially the individual responsible for food purchase and preparation. Changes in the frequency
among adolescents of behaviours such as replacement and the substitution of fat-modified products
may largely be dependent upon the family’s adoption of such behaviours and the acceptability of
these foods to the adolescent with regard to flavour.

Adolescent males appear at particular risk in terms of nutrition behaviour as they were shown to
care less about nutrition than adolescent females and be less interested in nutrition education. A
higher familial incidence of CVD did appear to positively influence the attitudes of adolescent males in
the sample. This suggests that the family may be a direct influence on adolescent nutrition behaviours
in terms of the food supply at home, but may also serve as an indirect influence by moderating the
adolescents’ nutrition-related attitudes. Gender, familial history of CVD, nutrition-related attitudes and
perceived self-efficacy when combined could significantly account for the fat-related dietary
behaviours of this adolescent sample.

A focus on the incidence of behaviours consistent with recommendations for a reduction in fat
consumption among adolescents was of value. It provided an indication of which behaviours were
more frequent and therefore probably easier for this group to sustain. It also identified behaviours
which were infrequent or difficult for the adolescents in this sample to adopt. In doing so, nutrition

educators are provided with an understanding of the behaviours that they may capitalise upon and
those which may need attention in nutrition interventions for this target group.

6.1

Implications for Nutrition Intervention in Adolescence

The major implication with regard to nutrition intervention in adolescence is an apparent need to
target adolescents more specifically with general public-health messages. At what age to introduce
nutrition education programs is a difficult issue to resolve given that the adolescent undergoes many
changes - as will their perceptions of health and susceptibility to disease, food habits and attitudes during the four to six year period that they may attend high school. It does appear however that
confining nutrition education to elective courses limits their scope, especially for adolescent males
who appear in significant need.

The results of this study suggest a need to develop more skills-based nutrition programs which
enable the adolescent to become more familiar with the foods and preparation techniques being
advocated. Improvements in nutrition knowledge should not be neglected. However this should be
regarded as a complement to the skills-based education, not the sole component of nutrition
education. A more intense focus on the adolescent and the needs that they themselves identify
appears warranted. There appears a need to generate greater outcome expectations with regard to
diet and health among adolescents. Such outcome expectations need not relate solely to long-term
disease susceptibility but may address short-term outcomes of concern to adolescents.

Extending nutrition education to the family also appears important since the introduction and
sustainability of any changes in adolescent intake will most probably be influenced by the support they
obtain in the home environment.

Any attempts to modify adolescent nutrition behaviours must

address not just the cognitive realm but also the affective influence of attitudes and self-efficacy
beliefs, which in themselves may be a product of family influences.
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CHAPTER 7
LIMITATIONS OF THE STUDY

A major limitation of this study is the small sample size, especially with regard to the number of
males who participated. No socio-economic data were sought and no indication of the number of
participants who were home economics students was obtained. Therefore it is not possible to state
how representative this sample is of the general adolescent population. The sample was drawn from
one school only which means that their school-based experiences with nutrition education would have
been similar which could in itself influence behaviour and attitudes. The cross-sectional design does
not provide an indication of how behaviours, attitudes and perceived self-efficacy may change with
age.

The issue of bias arises given that this study relied upon volunteer subjects. It is possible that
those who were willing to participate in the study were those members of the target group who
possessed more positive attitudes toward nutrition. Given the small sample size and the apparent
reticence of these adolescents to participate, this may indeed be significant. The study also relied
upon self-report measures which may serve as both a source of bias and inaccuracy.

Neither the Food Habits Questionnaire nor the Self-Efficacy Questionnaire were designed
specifically for use with adolescents. Therefore it is not valid to extrapolate the results obtained here
to the adolescent population at large. It cannot be said that the adoption or rejection of certain dietary
behaviours in this sample was a reflection of the degree to which publicly promoted nutrition
messages have successfully or unsuccessfully accessed adolescents. No indication of the awareness
of these adolescents regarding recommendations for a reduction in dietary fat consumption (ie.
dietary-fat related knowledge) was sought.
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7.1

Implications for Further Research

Perhaps the most interesting implication for further research would be to solicit similar
information regarding dietary habits, nutrition-related attitudes and perceived self-efficacy from a
parent population and compare and contrast these to that of the adolescent. Further investigation of
concrete factors (eg. taste, flavour, lack of food preparation skills) which may serve as obstacles to the
adoption of replacement and substitution behaviours among adolescents may also be indicated.

If the response rate obtained for this study is representative of the apparent reticence of
adolescents to participate in nutrition studies then perhaps this is an obstacle that researchers need to
be aware of when conducting nutrition-related research with this target group. It has been suggested
that nutrition education for adolescents should address the needs that they themselves identify.
There are inherent difficulties in applying such a principle if the proposed target group demonstrates
an unwillingness to participate.

Given the differences that have been identified in this and other studies between adolescent
males and females with regard to their attitudes toward nutrition, perhaps an independent focus on
each sex is warranted. Studies on adolescent females are widely represented in the literature but less
is in evidence relating specifically to adolescent males. There is an apparent need to focus more
intently upon adolescent males and identify their nutrition-related concerns and the possible factors
mediating these. As males and females mature at different rates, one form of nutrition education may
not be suitable for both sexes at the same age. Investigation of the degree to which behaviours,
attitudes and perceived self-efficacy change with age may be indicated.
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APPENDIX 1

PERMISSION TO CONDUCT THE STUDY
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29 th June; 1992.

TO WHOM IT MAY CONCERN

I have been briefed as to the purpose of the study proposed by Jennifer Kennedy. I am aware of the
role of the school and that of the students who agree to participate. I give my permission for the
study to be conducted at this school and will arrange for access to Year 10 students.

Permission to conduct the study is conditional to the researcher obtaining approval from the parents
of these students.

O

/ ' /’
/ (< v
■ r

C

W. KENNEDY

PRINCIPAL
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APPENDIX 2
COVER LETTER

Food Habits and Nutrition Attitudes Study

Dear Parent / Guardian,

As a student at Wollongong University I am undertaking a study of adolescent food habits for the
completion of a Master of Science Degree. Approval to conduct the study has been received from the
School, and your son / daughter has expressed interest in participating.

The study involves a three-part questionnaire which examines your Childs' food habits and attitudes to
nutrition. The aim is to gain a better understanding of adolescent food habits. The questionnaire is to
be completed outside of class time, and no further participation will be required. Responses are
anonymous, and participants are free to withdraw from the study at any time. Any information they had
provided would not be used. Participation in the study is in no wav associated with school assessment
- therefore a students’ decision not to participate further will not prejudice their standing in the school.

If you have no objections to your son / daughter participating, please sign the attached consent form.
This must be returned signed on the day of the study or the student will not be allowed to participate.
Any complaints regarding the conduct of the research may be directed to the Secretary of the
University of Wollongong Human Experimentation Ethics Committee on 21 3079.

Thank you for your time,

JENNIFER KENNEDY
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I understand
•

what the proposed study involves ;

•

that approval to conduct the research has been received from the school ;

•

com plaints may be directed to the Secretary of the University of Wollongong Human
Experim entation Ethics Committee on 21 3079.

and give my permission as parent/guardian for my son/daughter to
p a rticip a te .

(Signature of parent/guardian)

I understand what my participation in the study involves. I understand
that all information gathered is confidential and anonymous. I am also
aware that I can withdraw from the study at any time if I wish and
that any information I have provided will not be used. My decision not
to participate will in no way influence my standing in the school.

(Signature of student)
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APPENDIX 3

QUESTIONNAIRE

Food Habits and Nutrition Attitudes Study

Thank you for taking part in this study.

PLEASE NOTE :
1.

Answer ALL questions.

Only circle ONE answer fo r each question.

2.

The questionnaire is printed on BOTH sides of the paper.

3.

It is YOUR attitudes and opinions that count - not someone elses.

What will your age be on the 31st of August 1992 ?

___

years

Male
or
Female

Has any member of your immediate family (ie. a parent, grandparent,
brother, sister) been diagnosed with or treated for any of the following :
(Tick more than one if necessary)

High cholesterol
Chest pain or angina
Heart attack
Stroke
Heart surgery (coronary artery surgery, bypass etc.)

NOT THAT I AM AWARE OF

PART 1

IN S T R U C T IO N S :
question.
“not

Think about how often in the past month you ate the food described in each

CIRCLE your answer.

a p p lic a b le ”.

For

If the question refers to a food that you do not eat, circle

exam ple,

if

you

do

not

eat

chicken,

you

w ould

circle

“not

app licab le” (N/A) for the first two questions about chicken.

IN THE PAST MONTH, HOW OFTEN DID YOU

...

Usually
or always

1.

W hen eating chicken, have it baked, grilled or steamed ?1

1

2.

When eating chicken, take off the skin ?1 ..............................

1

3.

W hen eating spaghetti or pasta, use a meatless tomato

O ften

Som etim es

Rarely or
N ever

Not
ADplicable

2
2

3

4

N /A

3

4

N /A

3

4

N /A

3

4

N /A

3

4

N /A

sauce?3 ........................................................................................

1

4.

When eating red meat, eat only small portions ?1 . . . .

1

5.

When eating red meat, cut off all the fat ? 1..............................

1

2
2
2

6.

Have a vegetarian dinner ? 3.........................................................

4

N /A

Eat fish or chicken instead of red meat ? 4 ..................................

2
2

3

7.

1
1

3

4

N /A

8.

W hen having milk, use a low-fat (eg. Lite White, Shape or

1

2

3

4

N /A

1

2

3

4

N /A

of full cream ice cream ? 4................................................................

1

2

3

4

N /A

11.

Put butter or margarine on cooked vegetables ? 2

4

N /A

Eat boiled or baked potatoes without butter or m argarine?2

2
2

3

12.

1
1

3

4

N /A

i 3

Use low calorie or ‘no o il’ dressing instead of regular salad
1

2

3

4

N /A

........................................................................

1

3

4

N /A

Have only fruit for dessert ? 3 ....................................................

1

3

4

N /A

16.

Eat at least two vegetables (not green salad) for dinner ? 5

1

2
2
2

3

4

N /A

17.

Snack on raw vegetables instead of potato chips or corn

1
1
1
1

2
2
2
2

3

4

N /A

3

4

N /A

3

4

N /A

3

4

N /A

Hi-Lo) or skim nilk ? 4 ..................................................................
9.

W hen eating cheese, eat special low-fat, diet cheeses (eg.
‘Liles’, Superslims, Weight Watchers) ? 4 ..................................

10.

Eat diet or Mite’ ice cream, frozen yoghurt or sorbet instead

. . .

dressing?4 .....................................................................................
14.

Put sour cream, cheese or other sauces on vegetables
and potatoes ? 2

15.

chips ? 3 ............................................................................................
18.

Eat bread, rolls or muffins without butter or margarine ? 2 . .

19.

Use yoghurt instead of sour cream ? 3 ........................................

20.

Use a non-stick spray when cooking ? 4 ......................................

Dim ension :

1Modify

meat, 2Avoid fat as seasoning,

3Replace,

S ubstitute, 3 Replace with Fruit / Vegetable

•Reverse response scale before scoring
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PART 2

IN S T R U C T IO N S : For each statement, CIRCLE the number which best describes your attitude
to that statement.

Strongly
Disagree

Disaqree

Uncertain

A qre e

Strongly
Agree

1.

I seldom think about my eating h a b it s * ..............................

1

2

3

4

5

2.

I like tasting foods I do not know about.................................

1

2

3

4

5

3.

I ike to eat vegetables...........................................................

1

2

3

4

5

4.

I think nutrition is important to my health.............................

1

2

3

4

5

5.

I try hard to learn about nutrition............................................

1

2

3

4

5

6.

I stop eating only when I cannot eat any more* . . . .

1

2

3

4

5

3

4

5

.

7.

I only like to eat foods I know a b o u t * ..................................

1

2

8.

Eating well can help prevent certain diseases.................

1

2

3

4

5

9.

I like learning about food sources of nutrients.................

1

2

3

4

5

10.

I do not care about the food I e a t * ......................................

1

2

3

4

5

11.

I like eating different foods....................................................

1

2

3

4

5

12.

The foods I eat now can help keep me healthy.................

1

2

3

4

5

13.

I like learning about the food groups.....................................

1

2

3

4

5

14.

I eat what I want regardless of what is good for me* . .

1

2

3

4

5
5

1

2

3

4

1

2

3

4

5

(kilojo ules) in my d i e t * ..................................................

1

2

3

4

5

18.

I am too b u sy to co n ce rn m yself w ith nutrition*

.

1

2

3

4

5

19.

I like trying new fo o d s ....................................................

.

1

2

3

4

5

20.

K now ing that a food is good for me has little
1

2

3

4

5

in fo rm a tio n ..............................................................................

1

2

3

4

5

I like learning about w hat to e a t.....................................

1

2

3

4

5

15.

I like learning about foods and h e a lth ..........................

16.

I like tastin g foo ds I have not seen before.

17.

I am not co n ce rn e d about the num ber of calories

.

.

. .

influence on w hat I choose to e a t * ..........................
21 .

22.

I try hard to kee p up w ith the latest nutrition

N u tr itio n

A t titu d e

C a te g o rie s

Caring About Nutrition -

Items 1 ,6 , 10, 14, 17, 18, 20

Eating New Foods -

Items 2, 3, 7, 11, 16, 19

Nutrition Affects Health -

Items 4, 8, 12

Learning About Nutrition -

Items 5, 9, 13, 15, 2 1 ,2 2

Reverse response scale before scoring
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PART 3

IN S T R U C T IO N ? : The statements below describe different ways or different foods to eat.
con fid en t

are

you

that

you

could

really

consistently, for at least six months ?

m otivate

you rself

CIRCLE your answer.

to

do

things

like

How
these

If the statement refers to

changing a food that you do not eat anyway, circle “not applicable”.

For example, if you do

not use any type of milk, you would circle “not applicable” for question 2.

How confident are you that you could really motivate
Sure I
could NOT
do it

Fairly sure I
could NOT
do it

Fairly sure
I COULD
do it

Sure I
COULD
do it

Not
Applicable

1

2

3

4

N/A

breakfast.............................................................................

1

2

3

4

N/A

3.

Cut down on gravies and cream sauces.........................

1

2

3

4

N/A

4.

Eat poultry (chicken, turkey, etc) without the skin.

1

2

3

4

N/A

5.

Instead of red meat, sometimes eat poultry or fish
for dinner............................................................................

1

2

3

4

N/A

6.

When eating meat, avoid eating the fat.........................

1

2

3

4

N/A

7.

Eat at restaurants or take-aways that offer a greater
variety of low-fat dishes....................................................

1

2

3

4

N/A

8.

Eat cooked cereals (eg. porridge, semolina).

1

2

3

4

N/A

9.

Substitute foods like beans, peas, lentils, potatoes,
«1

2

3

4

N/A

1

2

3

4

N /A

yourself to do things like these consistently, for at least
six months ?
1.

Eat meatless (vegetarian) entrees for dinner.

2.

Substitute low-fat or skim milk for whole milk at

corn or rice for some of the meat in your diet.
10.

. . .

.

. . .

.

Instead of fried foods, eat baked, boiled,
barbecued, grilled or steamed food..............................

Thank you for taking the time to be a part of this study.
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APPENDIX 4

STATISTICAL ANALYSES

Frequency D istrib u tio n s of Food Habits, N utrition A ttitudes and Self-Efficacy

Unpaired t-tests -

Comparison Food Habits Scores According to Gender and
Familial History

Unpaired t-Test X i : Sex
DF:

Unpaired t Value:

59
Group:

V i : Fat Score

Count:

Prob. (2 -ta il):

-1.652

.1039

Mean:

Std. Dev.:

Std. E rro r

female

42

12.586

2.456

.379

male

19

13.616

1.714

.393

Unpaired t-T e s t X \ : Sex
DF:

Y 2 : Fat Scale 1

Unpaired t Value:

59

-2.138

Prob. ( 2 -ta il)
.0367

Group:_________ Count:_________ Mean:__________ Std. Dev.:______ Std. E rro r
female

42

2.103

.881

.136

male

19

2.601

.746

.171

Unpaired t-T e s t X \ : Sex

Y 3 : Fat Scale 2

DF:______________ Unpaired t Value:
59
Count:

Group:

Prob. (2 -ta il):

-1.565

.1229

Mean:

Std. Dev.

Std. E rro r

female

42

2.149

.793

.122

male

19

2.482

.719

.X 65

i

Unpaired t-T e s t X \ : Sex

Y 4 : Fat Scale 3

Unpaired t Value:

DF:

-.148

59

Prob. (2 -ta il)
.8828

Group:_________ Count:__________Mean:__________ Std. Dev.:______ Std. Error:
female

42

3.135

.76

.1 17

male

19

3.166

.803

.184
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Unpaired 1-Test X i : Sex

Y 5 : Fai Scale 4

DF:______________ Unpaired 1 Value:
59

Prob. (2 -ta ll):

-1.459
Count:

Group:

.15

Mean:

Std. Dev.:

Std. E rro r

female

42

2.771

.784

.121

male

19

3.068

.62

.142

Unpaired t-T e s t X \ : Sex
DF:

Unpaired t Value:

59

.753
Count:

Group:

Y 6 : Pût Scale 5

Mean:

Prob. (2 -ta il):
.4545
Std. Dev.:

Std. Error:

female

42

J2.428

.649

.1

male

19

12.298

.565

.13

Unpaired t-T e s t X 1 : H istory
DF:

Unpaired t Value:
.957

59
Group:

Count:

Mean:

Y \ : Fat Score
Prob. (2 -ta il):
.3425
Std. Dev.:

Std. Error:

yes

32

13.174

2.284

.404

no

29

12.612

2.296

.426

Unpaired t-T e s t X \ : H istory
DF:______________ Unpaired t Value:
59
Group:

Count:

Y 2 : Fat Scale 1
Prob. (2 -ta il):

1.208

.2317

Mean:

Std. Dev.:

Std. Error:

yes

32

2.385

.831

.147

no

29

2.118

.898

.167

84

Unpaired t-T e s t X t : H istory
DF:

Unpaired t Value:

59
Group:

1.18
Count:

Mean:

Y 3 : Fat Scale 2
Prob. (2 -ta ll):
|.2428
Std. Dev.:

]
Std. Error:

yes

32

2.365

.807

.143

no

29

2.129

.745

.138

Unpaired t-T e s t X i : H istory
DF:

Unpaired t Ve'ue:

59

.844

Y 4 : Fat Scale 3
Prob. (2 -te ll)
.4018

Group:_________ Count:__________Mean:__________ Std. Dev.:______ Std. Error:
yes

32

3.224

.636

.1 12

no

29

3.057

.893

.166

Unpaired t-T e s t X 1 : H istory
DF:

Unpaired t Value:

59

-.704

Y 5 : Fat Scale 4
Prob. (2 -ta i 1)
.4841

Group:_________ Count:_________ Mean:__________Std. Dev.:______ Std. Error:
yes

32

2.799

.782

.138

no

29

2.934

.707

.131

Unpaired t-T e s t X \ : H istory
Unpaired t Value:

DF:

.173

59
Count:

Y 6 : Fat Scale 5
Prob. ( 2 - tai 1)
.8634

______ Mean:__________ Std. Dev.:______ Std. Error:

yes

32

2.401

.661

.117

no

29

2.373

.589

.109
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Multiple Regression Analysis - Food Habits Score is the Dependent Variable (D.V.)

Multiple Regression Y t :Fet Score
R:

Count:

R-squared:

.546

Lsj_________

Adi. R-squared: RMS Residual:
.19
2.059

.298

Analysis of Variance Table
Sum Squares:
Mean Square:
93.64
1 1.705

DF:

Source

6 X variables

REGRESSION

8

RESIDUAL

52

220.542

TOTAL

60

314.182

1

F-test:

4.241

2.76
p = .0128

Residual Information Table
SS[e(1)-e(1-1)]: e > 0:__________ e < 0:_________ DW test:
442.87
30
31
2.008
Note: 8 cases deleted w ith m issing values.

M u ltip le Regression Y ]
Variable:_______ Coefficient:
INTERCEPT
21.451

:Fat Score

8 X va ria b le s

Beta Coefficient Table
Std. Err.:_______Std. Coeff.:_____ t-Value:________ Probability:

Sex

.71 1

.652

.145

1.09

.2808

History

-.516

.542

-.1 14

.953

.3451

Attitude Scale 1 -63.069

128.967

-20.535

.489

.6269

Attitude Scale 2 -62.713

128.986

-25.268

.486

.6289

Attitude Scale 3 -63.273

128.941

-17.47

.491

.6257

A ttitude Scale 4 -62.403

128.964

-24.657

.484

.6305

Residual : Column 17 Std. Residual : Column 18 Fitted : Column 19 Predicted : Column 20

M u ltip le Regression Y j

Variable:
A ttitude Score

Coefficient: 1
62.352

S e lf-e ffica cy S.. -.01 1

:Fet Score

Beta Coefficient Table
Std. Coeff.:
Std. Err.:

8 X va ria b le s

t-Value:

Probability:

128.978

58.914

.483

.6308

.02 1

-.069

.51 1

.6115
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Multiple Regression Analysis - Dietary Behaviour Dimension One is the D.V.

Multiple Regression Y \
Count:
U l

:Fat Scale 1

8 X variables

_______ SJ_____________ R-squared:_____ Adi. R-squared: RMS Residual:
.389
.151
.021
.858

Source

DF:

Analysis of Variance Table
Sum Squares:
Mean Square:
6.828
.854

REGRESSION

8

RESIDUAL

52

38.257

TOTAL

60

45.085

F-test:

.736

Residual Information Table
SSle(1)-e(1 - 1 )]: e > 0:
e < 0:
75.27
36
25

1.16
p = .3407

DW test:
1.967

Note: 8 cases deleted with missing values.

M u ltip le Regression Y \
Variable:_______ Coefficient:
INTERCEPT
2.184

:Fat Scale 1

Beta Coefficient Table
Std. Err.:_______Std. Coeff.:

8 X va ria b le s
t-Value:________ Probabilitg:

Sex

.535

.272

.288

1.969

.0543

Historg

-.218

.226

-.126

.964

.3395

A ttitüde Scale 1 -35.707

53.714

-30.69

.665

.5091

Attitüde Scale 2 -35.552

53.722

-37.813

.662

.51 1

A ttitüde Scale 3 -35.823

53.704

-26.1 1

.667

.5077

A ttitüde Scale 4 -35.446

53.713

-36.972

.66

.5122

Residual : Column 21 Std. Residual : Column 22 Fitted : Column 23 Predicted : Column 24

M u ltip le Regression Y j

Variable:
A ttitude Score

Coefficient:
35.559

S elf-efficacg S.. .0 12

:Fat Scale 1

Beta Coefficient Table
Std. Coeff.:
Std. Err:
53.719
.009

.

8 X va ria bles

t-Value:

Probabilitg:

88.693

.662

.5109

.202

1.367

.1774
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Multiple Regression Analysis - Dietary Behaviour Dimension Two is the D.V.

Multiple Regression Y 2 Tot Seele 2
Count:_________Rj____________ R-squered:
.327

61

Adi. R-squered: RMS Residuol:

.107

-.03

REGRESSION

8

RESIDUAL

52

32.629

TOTAL

60

36.543

30

F-test:

.627

Residuol Informotion Toble
SS[e(1)-e(1 - 1 )]: e > 0:__________e < 0:
76.365

1.792

Anolysis of VorionceToble
Sum Squares:
Mean Square:
3.915
.489

DF:

Source

8 X vori obi es

31

.78
p r .6222

DW test:
2.34

Note: 8 coses deleted w ith missing velues.

M u ltip le Regression Y 2

T o t Scole 2

8 X ve rie b le s

Beto Coefficient Toble
Variable:_______ Coefficient:_____ Std. Err.:_______Std. Coeff.:_____t - Velue:________ Probability:
INTERCEPT
2.637
Sex

.354

.25 1

.212

1.409

.1647

History

-.191

.208

-.123

.918

.3626

Attitude Scole 1 -41.931

49.606

-40.032

.845

.4018

A ttitude Scole 2 -42.032

49.613

-49.657

.847

.4008

A ttitude Scole 3 -41.878

49.596

-33.903

.844

.4023

A ttitude Scole 4 -42.005

49.605

-48.665

.847

.40 1

Residual : Column 25 Std. Residual : Column 26 Fitted : Column 27 Predicted : Column 28

M u ltip le Regression Y 2

Vori oble:
A ttitude Score

Coefficient:
41.922

S e lf-efficecy S.. -.001

T o t Scole 2

Beta Coefficient Toble
Std. Coeff.:
1 Std. Err.:

8 X varia bles

t-Velue:

Probability:

49.61

1 16.144

.845

.402

.008

-.021

.138

.8907
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Multiple Regression Analysis - Dietary Behaviour Dimension Three is the D.V.

Multiple Regression V
R:

Count:

Léj______

:Fet Seele 3

R-squared:

.433

DF:

Source

3

8

X vari obles

Adi. R-squared:

.187

RMS Residual:

.062

.743

Analysis of Variance Table
Sum Squares:
Mean Square:
6.605
.826

REGRESSION

8

RESIDUAL

52

28.7

TOTAL

60

35.305

F-test:

.552

Residual Information Table
SS[e(1)-e(i - 1 )]: e > 0:__________ e < 0:_______
52.865
31
'
30

1

1.496
p = .1815

DW test:
1.842

Note: 8 cases deleted w ith missing values.

M u ltip le Regression Y 3
Variable:_______ Coefficient:
INTERCEPT
6.271

:Fat Scale 3

Beta Coefficient Table
Std. Err.:_______Std. Coeff.:

8 X va ria b le s
t-Value:________ Probability:

Sex

-.112

.235

-.068

.476

.6362

History

-.191

.195

-.126

.978

.3325

Attitude Scale 1 75.945

46.524

73.765

1.632

.1086

Attitude Scale 2 76.023

46.53

91.375

1.634

.1083

Attitude Scale 3 75.931

46.514

62.541

1.632

.1086

Attitude Scale 4 76.215

46.522

89.834

1.638

.1074

Residual : Column 29 Std. Residual : Column 30 Fitted : Column 31 Predicted : Column 32

M u ltip le Regression Y 3

Variable:
A ttitude Score

Coefficient:
-76.172

S elf-e ffica cy S.. -.005

:Fat Scale 3

Beta Coefficient Table
Std. Coeff.:
Std. Err.:

8 X va ria b le s

t-Velue:

Probability:

46.527

-214.702

1.637

.1076

.007

-.103

.71

.4812
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Multiple Regression Analysis - Dietary Behaviour Dimension Four is the D.V.

M u ltip le Regression V 4
R:

Count:

DF:

Source
REGRESSION

8 X va ria b le s

Adi. R-squared:

R-squared:

] .57

61

:Fet Scale 4

RMS Residual:

.221

.324

.657

Analysis of Variance Table
Mean Square:
Sum Squares:

F-te st:

8

10.787

1.348

3.122

RESIDUAL

52

22.462

.432

p = .0059

TOTAL

60

33.249

Residual Information Table
SS[e(1)-e(1-1)]: e > 0:__________ e < 0:__________ DW test:
1.855
28
33
41.673
Note: 8 cases deleted w ith missing values.

M u ltip le Regression Y 4
V ariable:_______Coefficient:

:Fat Scale 4

Beta Coefficient Table
Std. Err.:_______ Std. Coeff.:

8 X varia bles
t-Value:________ Probability:

INTERCEPT

4.49

Sex

.19

.208

.119

.91 1

.3664

Histonj

.145

.173

.098

.837

.4065

A ttitüde Scale 1 -70.837

41.158

-70.9

1.721

.0912

A ttitüde Scale 2 -70.71 1

41.164

-87.578

1.718

.0918

A ttitüde Scale 3 -71.01 1
A ttitüde Scale 4 -70.946

41.15

-60.269

1.726

.0903

41.157

-86.172

1.724

.0907

Residual : Column 33 Std. Residual : Column 34 Fitted : Column 35 Predicted : Column 36

M u ltip le Regression Y 4

:Fat Scale 4

8 X va ria bles

Beta Coefficient Table
vanaDie:
A ttitude Score

Loei 1leiem :

70.772

S elf-e ffica cy S.. -.007

O l U. Uli..

41.162

205.558

1.719

.0915

.007

-.142

1.076

.2868
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Multiple Regression Analysis - Dietary Behaviour Dimension Five is the D.V.

Multiple Regression Y
R:

Count:

:Fet Scale 5

R-squared:

i n ____________ .584

Analysis of Variance Table
Sum Squares:
Mean Square:
7.942
.993

REGRESSION

8

RESIDUAL

52

15.328

TOTAL

60

23.27

29

32

1

F-test:

.295

Residual Information Table
SS[e(1)-e(1- 1)]: e > 0:__________ e < 0:______
27.722

ö X variables

Adi. R-squered: RMS Residual:
.24
.543

.341

DF:

Source

5

3.368
p = .0035

DW test:
1.809

Note: 8 cases deleted w ith missing values.

M u ltip le Régression Y 5
’
Variable:_______ Coefficient:
INTERCEPT
5.869

:Fat Scale 5

Beta Coefficient Table
Std. Err.:_______Std. Coeff.:

8 X va ria b le s
t-Velue:________ P ro ba bilité

Sex

-.255

.172

-.191

1.485

.1435

History

-.061

.143

-.05

.429

.6696

Attitude Scale 1 9.4

34

1 1.246

.276

.7833

Attitude Scale 2 9.497

34.005

14.06

.279

.781 1

Attitude Scale 3 9.447

33.993

9.585

.278

.7822

A ttitude Scale 4 9.719

33.999

14.11 1

.286

.7761

Residual : Column 37 Std. Residual : Column 38 Fitted : Column 39 Predicted : Column 40

M u ltip le Regression Y 5

Variable:
A ttitude Score

Coefficient:
-9.668

S e lf-e ffica cy S.. -.009

:Fat Scale 5

Beta Coefficient Table
Std. Coeff.:
Std. Err.:

8 X va ria bles

t-Velue:

Probability:

34.003

-33.565

.284

.7773

.005

-.2 12

1.626

.1099
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Unpaired t-tests - Com parison of the N utrition A ttitude Scores According to Gender
and Familial History

Unpaired t-Test X i : Sex
DF:

Unpaired t Value:

59
Group:

Y i : Attitude Scale 1

Count:

.0057

Mean:

Std. Dev.:

Std. E rro r

female

42

3.798

.622

.096

male

19

3.24

.862

.198

DF:

Y 2 : A ttitu d e Scale 2

Unpaired t Value:

59

!

Prob. (2 -ta ll):

2.868

Unpaired t-T e s t X t : Sex

~

-1.745

Prob. ( 2 -ta il)
.0862

Group:__________Count:_________ Mean:__________Std. Dev.:______ Std. Error:
female

42

3.427

.981

.151

male

19

3.865

.71

.163

Unpaired t-T e s t X 1 : Sex
DF:

Y 3 : A ttitu d e Scale 3

Unpaired t Value:

59

-.064

Prob. (2 -ta il):
.949

Group:_________ Count:_________ Mean:__________Std. Dev.:______ Std. Error.
female

42

4.19

.671

.104

male

19

4.201

.552

.127

Unpaired trT e s t X \ : Sex

Y 4 : A ttitu d e Scale 4

Unpaired t Value:

DF:

1.298

59

Prob. (2 -ta i 1)
1994

Group:_________ Count:__________Mean:__________Std. Dev.:

Std. E rro r

female

42

3.217

.938

.145

male

19

2.895

.804

.184
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Unpaired t-Te*t X t : Sex
DF:

Unpaired t Value:

59
Group:

V 5 : Attltuda Scora
Prob. (2 -ta ll):

(.721
Count:

.4738

Mean:

Std. Dev.:

I
Std. E rro r

female

42

14.634

2.286

.353

male

19

14.201

1.882

.432

Unpaired t-Teet X
DF:

: Hletory

V

Unpaired t Value:

59
Group:

1

.785
Count:

1

: Attitude Scale I
Prob. (2 -ta il):
.4357

Mean:

Std. Dev.:

Std. Error.

yes

32

3.696

.644

.1 14

no

29

3.546

.848

.157

Unpaired t-T e s t X \ : H isto ry
DF:

V 2 • A ttitu d e Scale 2

Unpaired t Value:

59

-.676

Prob. (2 -ta il)
.5015

Group:_________ Count:_________ Mean:__________ Std. Dev.:______ Std. Error:
yes

32

3.487

.914

.162

no

29

3.648

.94

.175

Unpaired t-T e s t X 1 : H istory

Y 3 : A ttitu d e Scale 3

Unpaired t Value:

DF:

-.352

59

Prob. ( 2 -ta il)
.7259

Group:__________Count:_________ Mean:__________Std. Dev.:_______Std. E rro r
----------- 1------------,117
.661
4.166
32
yes
no

29

4.224

.608

.113
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Unpaired t-Test X \ ¡History
DF:
59
Group:

Count:

V 4 : Attitude Scale 4

Unpaired t Value:

Prob. (2 -ta t 1):

| -.068

|.9459

Mean:

Std. Dev.:

]
Std. E rro r

yes

32

3.109

.96

.17

no

29

3.125

.855

.159

Unpaired t-T e s t
DF:

Y

Unpaired t Value:

59
Group:

X \ ¡H is to ry

Count:

5 : A ttitu d e Score

Prob. (2 -ta il):

-.149

| .881 8

Mean:

Std. Dev.:

Std. E rro r

yes

32

14.459

2.238

.396

no

29

14.543

2.1 14

.393

94

A nalysis o f Variance Examining the Influence of Gender and Familial H istory on
N utritio n A ttitu d e Score and n u tritio n attitude category scores

Anova table for a 2-factor Analysis of Variance on Y

Source:______________dfj_____ Sum of Squares:
Sex (A)
1
3.356
History (B)
1
.726
AB
1
7.288
Error
57
270.706

Mean Square:
3.356
.726
7.288
4.749

4

: Attitude Score

F-test:
.707
.153
1.535

p value:
.4041
.6972
.2205

There were no missing cells found. 8 cases deleted w ith missing values.

The AB Incidence table on Y

History:
>
a

female
male
Totals:

4

: A ttitu d e Score

yes

no

21
14.376
11
14.618
32
14.459

21
14.891
8
13.627
29
14.543

Totals:
42
14.634
19
14.201
61
14.499

Anova table fo r a 2 -fa c to r Analysis of Variance on Y

Source:______________ df:t
1
Sex (A)
1
History (B)
1
AB
57
Error

Sum of Squares:
5.062
1.874
3.168
25.521

Mean Square:
5.062
1.874
3.168
.448

] : A ttitu d e Scale 1

F-test:_________ P value:
1 1.306
.0014
4.186
.0454
.0101
7.075

There were no missing cells found. 8 cases deleted w ith missing values.
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The AB Incidence table on V i : Attitude Scale 1

History:
>
Q
u

yes
21
3.741
11
3.61
32
3.696

female
male
Totals:

no
21
3.856
8
2.732
29
3.546

Anova ta b le fo r a 2 - fa c to r A nalysis of Variance on Y

Source:
Sex (A)
History (B)
AB
Error

df:
1
1
1
57

Sum of Squares:
3.085
1.347
1.497
46.45

Mean Square:
3.085
1.347
1.497
.815

Totals:
42
3.798
19
3.24
61
3.625

i : A ttitu d e Scale 2

F-test:_________P value:
.0566
3.785
.2038
1.653
.1806
1.837

There were no missing cells found. 8 cases deleted with missing values.

The AB Incidence table on Y i : A ttitu d e Scale 2

History:
>

female

V

male
Totals:

yes
21
3.436
11
3.585
32
3.487

no
21
3.418
8
4.25
29
3.648

Totals:
42
3.427
19
3.865
61
3.564
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Anova table for a 2-factor Analysis of Variance on Y

Source:
Sex (A)
History (B)
AB
Error

df:
1
1

1
57

Sum of Squares:
.005
.055
1.309
22.588

Mean Square:
.005
.055
1.309
.396

2 '

Attitude Scale 3

F-test:
.012

.138
3.303

P value:
.9142
.7118
.0744

There were no missing cells found. 8 cases deleted with missing values.

The AB Incidence table on Y 2 : A ttitu d e Scale 3

History:

----- ----------

female
male
Totals:

yes
21
4.063
11
4.363
32
4.166

no
21
4.317
8
3.979
29
4.224

Totals:
42
4.19
19
4.201
61
4.194
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Anova table for a 2-factor Analysis of Variance on Y

Source:
Sex (A)
History (B)
AB
Error

•

df:
1
1
1
57

Sum of Squares:
1.608
.168
1.005
46.684

Mean Square:
1.608
.168
1.005
.819

3 : Attitude Scale A

F-test:
1.964
.205
1.226

P value:
.1665
.652
.2727

There were no missing cells found. 8 cases deleted with missing values.

The AB Incidence table on Y 3 : A ttitu d e Scale A

___ ______

History:
female
male
Totals:

yes
21
3.135
11
3.06
32
3.109

no
21
3.3
8
2.666
29
3.125

Totals:
42
3.217
19
2.895
61
3.1 17
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Unpaired t-tests - Comparison of Self-Efficacy Scores According to Gender and
Familial History

Unpaired t- T e s t X \ : Sex
DF:

Unpaired t Value:

59
Group:

Y 6 : S e lf-e ffic a c y Score

Count:

Prob. (2 -ta ll):

1.629

.1086

Mean:

Std. Dev.:

Std. Error:

female

42

82.001

15.29

2.359

male

19

75.382

13.238

3.037

Unpaired t-T e s t X \ : H istory
DF:

Unpaired t Value:

59
Group:

Y 6 : S e lf-e ffic a c y Score

.4
Count:

Mean:

Prob. (2 -ta ll):
.6904
Std. Dev.:

Std. Error:

yes

32

80.671

14.633

2.587

no

29

79.132

15.398

2.859
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A nalysis of Variance - The Influence of Gender and Familial H istory on Self-Efficacy
score

Anova table for a 2-factor Analysis of Variance on Y

df :

Source:
Sex (A)
H istory (B)
AB
E rro r

1
1
1
57

Bum of Squares:
655.311
138.492
140.67
12537.91 1

Mean Square:
655.311
138.492
140.67
219.963

i : Self-efficacy Score

F-test:
2.979
.6 3
.64

P value:
.0898
.4308
.4272

There were no missing cells found. 8 cases deleted w ith missing values.

The AB Incidence table on Y i : S e lf-e ffic a c y Score

History:

------

female
male
Totals:

21

21

81.988

82.014

11

8

Totals:
42
82.001
19

78.156
32
80.671

71.566
29
79.132

75.382
61
79.939

no

yes
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Spearman Rho Correlations - For Common Items of the Food Habits Questionnaire
and Self-Efficacy Questionnaire

Spearmen Corr. Coef. X

\

: p a rt 1-6 veg

Y \ :p e rt3 -1 v e g

N

59

2 D^

41057

Rho

-.2

Z

-1.522

Rho corrected fo r tie s

-.439

Z corrected fo r ties

-3.345

♦X tied groups: 4

*Y tied groups: 4

Spearman Corr. Coef. X 2 : pe rt 1-8 i f m ilk

p = .1281
p = .0008

Y 2 : p e rt 3 -2 I f m ilk

N

58

2D2

42362

Rho

-.303

Z

-2.288

Rho corrected fo r ties

-.564

Z corrected fo r ties

-4.26

*X tied groups: 4

*Y tied groups: 4

p = .022 1
p = .0001

Note: 1 case deleted w ith missing velues.

Spearman Corr. Coef. X 3 : part 1 - 2 -s k in

Y 3 : p a rt 3 - 4 -s k in

N

54

2D2

27736.5

Rho

-.057

Z

-.417

Rho corrected fo rtie s

-.36

Z corrected fo r ties

-2.617

*X tied groups: 4.

*Y tied groups: 4

p = .6'769
p = .0089

Note: 5 cases deleted w ith missing values.
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Speermen Coir. Coef. X

: pert 1 -1 grill

4

Y

: pert 3 -1 0 grill

4

N

53

2D2

16496

Rho

.335

Z

2.415

Rho corrected ror tie s

.182

Z corrected ror ties

1.315

*X tied groups: 4

*Y tied groups: 4

p = .0157
p = .1885

Note: 6 ceses deleted w ith missing velues.

Speermen Coir. Coeí. X

5

: pert 1-5 meet-

Y

5

: pert 3-6 meet-

N

53

2D2

18948.5

Rho

.236

Z

1.702

Rho corrected ro r ties

-.243

Z corrected ror ties

-1.755

♦X tied groups: 4

*Y tied groups: 4

p = .0887
p = .0793

Note: 6 ceses deleted w ith missing velues.

Speermen Coir. Coer. X

6

: pert 1-7 rtsh

Y

6

: pert 3 -5 rish

N

54

2D2

17968

Rho

.315

Z

2.294

Rho corrected fo r ties

-.027

Z corrected fo r ties

-.195

*X tied groups: 4

*Y tied groups: 4

p = .02 18 p = .8452

Note: 5 ceses deleted w ith missing velues.
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